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(2) 

1 

Air - 2 ©8tf#$ fctt^Mttff £SW®J-r * r * -fe *m* 

ft £ 7* - £ -< - x r i> x x t- A it *s c > x . 
igx-^^-x© 1 -3tLh©||r--/JU©l> < o#>©|| 

- $ * /c«^M-r S <E®*igf£ffM* £ A*> i O . 
Ig^-S^-X©! 0«±©Hf--7'Jl'©^*-5'A7 ; - 
ftC^L/rSf^tf 5 lofeLb©SQL2:££j&U W. 

^#7A7*-*©IXf#$;fc«^H ; £:lSlfPU ^*7A 

^-*©mf#*/c«^M©i&:££. Rfii*7Af-5 
©Kff^fctt^jefSmtLrHi^-rs^ ^-f^-xjH 

^-XTJUzXi'X^A,, 20 

L*K#j£LT. MI27 I -5'^-X'ga^S©^*7 
Af-$ ©IRf#$ fctt^Hi&fl^iM©* S T f -b XiWSP 
3M3£*t^<tU K5=-^^-X©l ofe(±©||f— y 
;U©l>< -^©S^a^A?*-**. 1 o©<5i®«©S<S 

^*A*<!:L/. ig^-f-^-^©! -3«±©Hf— 7" 
^©H^A^-^fCttbTlgfE'BT 5 1 ofcLh©SQ 

iSCitciO, fl#5A7 r --*©Btf#£fc«^H ; && 
ftL, ^tf^A^-^OlRffJfcfcy^E©^^ <5 

f-^"«^»I^CIi'7A„ 

«. <Effi«#7A£iH^-:^U#7A:g£li§iittW£ 40 

£-r s f- $ -^-xmtGi<$i%8kmm-7u y ^ as 

A^-**. 1 -5©Igi©Sfe«i*7 Af - $ i 1/ 

■cmmm-t. vm$izmi8.-rz>tcit><D. <ss^*^a« 



^g3¥ 1 1 -2 65 39 5 
2 

*£8J(K-f S 1 ofeU:©H7--:/;U£re;Stttt*!i*/7 

t*#B*feiSLfc*ift©iSsa«f**. we* 8 - 
AASMitsfiSMasftsct^itt^f- 

$'<-^7i'-feX'>XfA. 

5 Ag£5!f— 7 A«tcX8tLrtt»MftK^- 
ST -SiSiffi** =7 A« 5rJ|ir- :/ 7 A£ tc£8t l r 

mr- -fiv u 3 - h i b . e<5i®«ssmiR 

^££)&U ^^JPtHHr— ^*^A«?iJi. g[ 

-?Jl>Zt. W^fr- -J)U&-&3k&fr h , SQL©SE 
LECTS:**fi£0. K7 r -^-^-^©Ti'42X$lJi3iI# 
S^fflC^-C^fiSO/t S Q L© S E L E C T^SIf 
U StigS©*7A«?:, {SS^^^A^tC^D 
rii-rcitcio-cMffllftu^ - F©«Wi*ff5f»-* 

<,ctithmm.v^- F»A»fl5#*t*. BtriB<5Si^ 

HW$Ri> ^Kffl^vA^i^Sl^^A^-f ©*t© 
JU*> *=> ^ * #A<S«^ l/3-F 1»IB© A**^ 6 . SJf A 
(S&StUn- K1tfB*SSA*t^^-^#iaK:^S!| 

L> ^U*aifAU3- K©S<SS^*7A« 

TVl-^AStC^giiU SJ¥A*ffig©^<!:^ 
5^f- zrjUcML* ^145tSI©SQL©SELEC 
TX*^f£L.r{Kei^U3- Klf A?g©S^-14©fil^4 

QL©I NSERTX^ifiSU, ^7 r -5"<-X©Ti' 
t^Slf Mffll,>ti4fi!El/fc SQL© INSERT 
XZmr? SCiKi-^t. K<g£»a U =1 - K©*f A* 
^ -r - * *c- XfiM^^&^l ^ o y 7 A * n-o c t * 

[fi^8 j m^m 1 x«2iB«g«:*j(,»r. ms&m^m. 

K»r4«2B«U=i-FIWIMftfff»^«. BfTfBtgfi!^ 
StS$8<t > (Kffi^U=J-KH!J^moA^*^. 

U=>- FBlJ^ff^WfES^^^ArS^IlT--^*^ 



(3) 

3 

fC. &7— y;l/S©SQL©DELETEX4^R£U. 
g, ^ _ ^ ^ _ x 0 7 ^ ^ x ^ ffl L » r L fc 

SQL©DELETE:££f£tf-f -SC <!:«:.£ -sT. {5i® 

v=j Azm-o c i mt -r z> * x r * -fe * ~> 

[if ^ 9 ] if^iX«2iet8K:*j(r^r. mflSlESa 

StiSlSiS^^A©^-**^®^!^ U3- Kt» 
^©IR&a^A^-Sra&iU g[<E®^U3-Fli 
ff*fr£ . <mm U3-H IWKtfcttA* £ T S w IB<R® 
*U3-FB0BMftflP*m>. l£K8l?&&5?sil£3HRKSIU 20 
3 - K £ A# t L X . BuiBlSS^ 1/3-H # A&fPfctf 

[«^©i¥«B*Sttl§] 

[000 1 ] 

[^©IS-r^fir^ff] *^«. :r-*^-X©U 

-feX^D^^A(CB8T 30 
[0002] 

[g£3fc©8a5] nmW-9-680 1#£38 

^tii/xfA)!ii, mmzti-c^z. m&temznri.* 
•5^a©f r -*-<-x i ga->xf-A©cti-c4>. ?*— *© 
wiittw l *t - zffrzmm o -c f 1 - * * is o a 

5, 'J U-^a^Uf'-^-X^ffii^T-AaSlilittC 

[00 03] >; u-^a^;u-r-* t-©t*-*8B 40 
tS©»*fl<J&**.:frtt. f-^MitScttcJ:-. 
-Cfffc^. X-T'JM*. *7A (jnj) iU3-K (?f) 

««&??&-$-*©-?. Iff. EP*>. 1 U=>- K«> 
8M©* ^ A^- £ tc J: o "C^RSS nr t,>£. 
[0 0 04] CO&'jti*) U-i'a^-Jl'-r-^^-X© 
fifXfA«, ^B©fc*^*;*tt^C^pJ:K&->X7- 

Ai4,tteo. i so mf&mmitmm) «. «;u- 
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4 

i^a^-JU^-f ^-Xfflm^T&i TSQL ( S tmctu 
red Query Language) IS^J ZtefeLXDZ. 
[000 5] THiRDB SQL 'J 7 7 U>XJ (#5£ 

A-ett. rtr*-j «Mft*»ttorc»*. f^-ii. 5§rj 
©f- ^ivmifi h <?- $ % r * -fe x -r s c <t #-e £ z> m 

3*iri>Sbw-c«&< . ea.-©ss<i:<c-ort,^7- 

[000 6] 7 r -$-c-XT7 , U-ir-i'a>^X^A^ 

©7— ^©^-^iurr^-fex-r^ct^-ct. si 
Eg©?-- 7-;u«it©ajsi±*ig^f ^^>s*^^. mm 
itte^moyjzm^wr z> c t. a < ^j^^-r c t tc 

[000 7] f a -BSQL©SELECTX(C«tot 
5ea$n. SELECT35:©^^f^U3- K©jR 

^©ea-iJ&O. ta-©*7Agtt 

t * -©sae#jg^ s n/c« m <t «c s . 

[0 00 8] T7>)>r-: ^ a >^X?A©&flH*tm<!: L 
-Cf ^.-^ffifflLfcJS^. r^ggiji9-23 72 80-^ 
&#Bj (ER^^JUfgrSKCt^^-f ^-X^^g) 
«:«fctl«. f— ^l/©ij3g^>. T^n-t'a^t© 
*^A-5=-f©.^l!*ftW©^M^i'©fiS. t^-^^-X 
©Si^X t- A© t ,x -3£S*Bg^|g^- C t tC «t o r 

z -c- x-»a«tc«c!S o r tf 5 fair * s. 

[0009] */c. ta-^i(DSELECT^ 
r*S£j ©^ft^StJJ©^, M^miKev-Preserv 
ed Table (^©-T^r©*-*^ f ^.--CfclSI— © 
*-*««F-r-5.tB^©SI*) ©?>J{C»Lr«uJfi6. 
&ff«f *-K:Key- Preserved Table*! 1 -otcV& 
l£-r uJfiB. JfASfPti Key- Preserved Table 
©JiJ«:*fL,rBjgg-c*0, jeK-fl»-*A©a»fP4* 

[0010] 

- ^ ^t- X © f ^ - ^S^: 'if 5 c i fC «fc r H^©?"J« 
*<g^ L /cSiJ«r© 7*- 5f T f -fe X teismr * *. 

[0 0 1 1 ] L^L«C«f6. #(C03©«fc^(Clo©7 ; 
-^-X (3 07) ^ffi^T^'jer-ixa^P,^ 
■T S f~ Z *<- X T 7' ^ - a > S/X ? A CCtel, >r . 
7^'J^->3>^a^A(30 1. 302. 30 
3) A^itJg7 T -*^-XT£>-feXW , >£--7^-* 

(3 0 4. 3 0 5. 3 06) KI^*e^.SJg«:iR-5fc 
1 o^fc«1S^©T^'';^-Va>^a^5A^ 



(4) 

5 

[0012] T^'J^— >3>©n- K^^MUfclS 
A f*- £ ©T 7' ') - i/ a >t*3 -CC^ttff W<D%Mt£ i" 

VXVifrUVtUZtjLh?. A#&=ix Y&frfr&H,*') io 

[00 13] Sfc, ta-^lt5SELECTtAi 
l"*S£j ©&tt*^tf«£. Mfr&fPtt Key-Preserve 
d Tab1e©^JSCWOT©<*MiJfig. HmfcaMTStttfa-JCK 
ey- Preserved Tablets 1 O/dW^^-T^Jg^tCCD* 
aim. nxmmtKey- Preserved Tab1e©?UK:>ttL- 
rcD*ajtl-c*»3 . ESr • Hm ■ If AtDS&f^MT-f 
&tgfia'K!feSft&£&» 1 -3-C*Sit^©l 

(&***»); ^-^-XT^'J*— >3>rja#S^tie;x 

7 s -< >y*5ajei-c*s^ wsi • mm ■ nw&mt-c 

[0014] tv'Vt-^ 3 >pa^«:. u 

£@rfl£OT*5 9. 3 6{CT7-U^-->3>rtt , ffiffl-r 

"l*ttW©£Jgfc i'©^. f-^^-^MV^fArt© 30 
5£gtS#R©3lJ€©<.i:>g£*iK U Sfc^-T'JUffci©^ 
Jg • t£?S©I^T7 , liy->'3>7'o^7A©3- K^M 

[0015] 

^©SrW^^R-r^fc*. OT©#K**%*.6*i£o 1 
-S^-XtS^-Si. #*6ftfcSQL:£K:*frc;L/ 40 

r. itriBx-^-^-x'gs^ossi^^A^-if©©? 

x© 1 oJm±©H^— ^;u©c^ < -ofromu 5 Af- $ 
*. 1 o©<E®a©#(R«a* 7Af-{!t b-CBBiltt 
WSlSfil^llttfSi^ K^S^Af*-**!!^ 
fctt^MTS<fc«i!|glf1^£A2)<h U ggif- 
x© 1 ofe(±©g|-f-- ^U©H* 5 Af- * ic*f 18 
f&Srff 5 lofeLh©SQL;Sc££j?SU KSQLX*. 

mTtnzxmm^mic^z.2>ct it**), m*?^?- 50 
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^©istffSfcwOTi&igfPu iH*7Af-$ois 

[0 0 16] ^ftfr^. #.$mi*. @4©«fc-5{C'J U- 

ftt&Jfl 3 nfciT*- * /ct*- * T ^ 'J i/ 
a/^O^A (4 0 1. 4 0 2. 403) <b. U U- 
^ 3 7^1- — ^'M^fA'MJDS Q LX"C©7 

X^oy7A(404, 405. 4 0 6) ©PiflKl'J U- 
~>3^JL--r-i"<-x© l o^/ctijSijt©^-^*. 
7 , ay^AJi-gp©ffi[ie^£S7T'f;i' (4 0 9. 4 1 
1 . 4 13)05 (501) lCfn?mf&<D5 02frf>m 

m?z>m 6 icnk-nmmMmffinT—?* ( 6 o 4 ) © 

«J*£©<Sig«#7A;S • 7>-:?*ft?A«*tfg||MR ( 6 

0 1 ) RVt— "ftWMfe*? A«^^tt|g (602) 
<t. (5 0 3) *>e>!Kf#-rS^-:/;b|*3U:3- Ka-- 

ftt«u*7A«ai^t»$g (6 0 3) *>e>«)£<*fts<s 

iS^SmttlST--^ (4 1 4. 4 15. 416)ti 

oi. 402. 403) frbvmumiktctt-rztiim. 

»A. §£IL fJB&DtgfMr^© A;*J3\ 
^©JS^SKT*. loSfctilgSt©^-^^^ 
•caif^f ^ 1 o^/cliffl^SQLAtC^U. ^J0c 

X^O^7A(404, 405, 40 6) iCKtLXmr 

O^7A{40 1, 4 0 2. 4 0 3) K.mLXl5Mmt 

uxfmit-r^^Wi^tii/^A (4 0 8. 4 io. 

4 12) £ffigf 

[0017] A (408. 410. 4 

1 2) te^iSSlun- K«l*tftf¥^«c*fLT. t&fc*f 
^{S^*7A«3aj<t^^fr©A**^. 
ttf8t-^;K4 14, 4 15. 4 1 6) {CtSSftSft-C 

^?>mnt, A^te$s*K:ui^-r-5{Si®^*7A«^ 

a<SiK**7A«?iJi^^fr4i(ctH^-r6iE®^7 
a«*. 5r-7-;i-©*5AS«:^L. (gffi^Stt$a 

t— ^©^^A^K^^/c^^taiSffi^*^ 

A«?IJ. ^-^©^^A^tC^U/c^^. ^ 
^m<frS7"-^U«. f—7JMte&8tfrtoh» SQL 
©SELECT5:^fi£U. 'JU-^atAf-^- 
^Of-J'?-^7?^-f>3!-7i"^?:lt,>tS 

[0018] <SS^U=i- F#At8fMM*«c*tL 



(5) 

7 

r. {m&mmmm7'--7)i><Dmnt. <&®«#5A:g 

t*7Af-f <D*i<Dmfr*>fj:2>ft\l'?-- Ft»$S©A 

ASfcx-^UWrt^A^fC^fcU A*fM©<8Ji 
tUZ > 7—zf)\,K.1$^. SMIE©SQL©SELE 
CT^^^L-r^SfflSU^- FJfA&©Hltrtt©SiI8 

QL©INSERTX44iSl/, i'JU">aWf- 
3c<-^©f-i"<-^7i'-feX'f>$-7x-^«:ffi 10 
l>t4ffilfcSQL© INS ERTX?rlE}fti. 
[0019] */c. (giSSlUP- Fffill*ttfMt<&tc#L 
r. <Ke*SSt«8i. BUI&^tt©A;bfr6. <Si®«* 

§f-^S<5SQLODELETE^4 

^tX-f>$-7i-X^T&JLfcSQL©DE 
LETEX^ftS. 

[0 02 0] £ fc. fomi 1/3- F JSR»ff L 20 
r. <RK*U£f§t«R<!:. (Rfil**7A«i<5S**7A 

ie&f^fr*«l^frA^i-rS{Sfi!«Un- F*l* 

U3-Ftt$R©<E«*#5A7*--*-CgS!U 

&mmm&mm ua- f* a* itt. mnB{&B& u p 
-FjfAaif^tfo. 

[0 0 2 1 ] 30 

[0 02 2] mi^^m^mmhtc^-if^-xr^ 

a >?sZ7-&(DzfUv . 02 T 

r-fa^-fv tfv A*i6©^(c*t-r s®a^(* 

©^ftfca-r^a-HtN&D. S6tt(Rffi3l5£if7y 

-£^-X©7"-^;UI8J&©10!|-t*&*). 08«07© 

7t -Ob© 1^-C*S = 40 
[002 3] IlKfcOT, (1 15) « 

CPU (102) t F (103) inSBtStS^ 

■ ( 1 0 4 ) ijlfUSS (10 5) i^lElSSg ( 1 0 
7 ) RC*** (10 6) -C«fiSStl. **gPIEtS3Sg ( 1 
04)K'JI/-t/ 3 t;l'f-$'<-X (RDB) (12 

o ) £tsii<iu iiatg&s d07)±K'j is-isa-r 

^f-J'^-Xfli'XT-A (RDBMS) (122) 

[0 02 4 3 Sfci'v-< , T>F-7S'> (116) «CP 
U (10 9) F ( 1 1 1 ) £$fSPfatfiSg 50 
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(110) iiiff^g (108) <fc£IEt?JSg ( 1 1 

4) vt&x* (ii3) «sn, 9\mifsmm. ( 1 

10) ±K:{gS^3£||7y -OU (12 1) fctStflU £ 

setssgB (114) ±K.f~di^—^ry')^—>3> 
^a^A (AP) (ll7)i.^^ai/7A 
(123) <b. {KSSRS^aj'^A (119) £P- 
FL^ff-r-5. JMSfeEfe/a^A ( 1 2 3 ) tt. ^§15 

tetg^g dio) frhmsmfe&v r 4 * ( 1 2 1 ) 

©tit$fi£. <K®^SSttf8^-^ (118) (c^iA 

if. 

[0025] <Si®a3£»tt$fi«. S5 "Cin-r^WlK® 
IS87r^ (5 0 1) S6-C^t»S4M-5 

«ffl«3e«««f— ^ (604) «:te,ffnrs„ fmm 
m^yr-ov (son© rissi^^A^ • f—yji 
x^&zttmmm, t- ^Jim^ti^^m^mn (5 
0 2 ) j ram^^^tt^- ^Ji/ ( 6 0 4 ) ©<E®* 

*5AS- f- ^*7A«»Mtf$S (601) Klt&ffl 
L/. $fc 1 o©<E®^*-7 A^tc^©^-^©*^ 
A^tfttrSTStit^B, ^-^u©l*^*7A«m« 

(6 02) (c4>tSiW-rS„ *fc(501) ©f— 
Un-F^^--^ttffiiE*7A€*^Wf8 (5 0 3) » 
(Si®a^at»#B7— ^K60 4)©f- U3- 
F^-^-i/tt^liE^^ArS^WfR (60 3) tctSSft-T 

[0026] @2tC*Jl^r, ^^T'ny^A (2 0 
2) «. S^iaS^D^^A (2 0 4) 4iibT* 
6*»i;at>f&5S3*lfc. (Sffi^Sa^ y -OU ( 2 0 3 ) © 
tfffS^iS.'S^am^^--^^ (208) KS!*iMf. 
A P ( 2 0 1 ) #fft<&^&:/a ^A (202) 

iua- f ©&9&&ft a; fc A&fe $ fc tsiHttiftre g 

fcBBWifW>*^*lltf -T 6 6 . miS&Sk 1/3 - F& 
f^^^SigS^^tiffi * t «c . 1 -?«±© SQL 
©SELECTS. £/ctt INSERT*. SfcBDE 

LETES:©ia^t5-«*(c^b. *f^<t-rs'ju--> 

a^-Jl'7 r -^^-^©ri'*^^>f-7*-X (2 0 
7) CC*fl/-Cf&tfU RDBMS (2 0 5) £iIbrR 
DB (2 0 6) (Ctgft^TS. 

[0 02 7 ] JWT. I7Kitf-^«^K. (g 
iE«U3-K©m »A. SUE*. gSHft^KttU-C. 

<rtHBfc:/ci ^7A (202) -rzmmzmm-r 

So 

[0028] 18 (801) «t--^JUA (701). 
7MUB (7 0 2) . f- ^UC (70 3) ^6(gS! 
(7 04) Zmf8S2>tcito<DmBm3Z$k7 r Ai\>V> 
Wt?*0. 139 (7 0 4) tt(gSil5£jS7 y (8 0 

S. 

[002 9] 01 0«. i3H^&:/ai/7A©tft/£0-C 
«T. ^^7-a^5A©(SS«Un- pttft 
J0a#^{C*f^5«l#*. <E®^V (7 0 4) *>Ft^i 



(6) 
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l/T(,>44M^»7 f a$'7A ( 1 0 2 0) K*fL. m 1 
2JC7F^<Sie*U=i- PtfcSfN^ ( 1 2 0 0) £&9?5*t 

stvmm#7&%m (i2oi) ao*{giS^u=j- Kei 

5^fr (1 20 2) ZtJjtLXmf Ltcm^mtfCL 

i o o 3 o ] m 1 1 «8s^f^{t*f-r ° 
-KS>5. (x^-.-^i i o o) 4c*$t^r. (SS^S 

HtS^^ii^aJ (10 16) «<E£*t5£&:7 y -<>\> 
(10 17) (SSSSUEttliffRf ( 1 

0 1 5 ) CCteifrr-S. Uf^llODT. 10 
tfg» ( 1 10 0) K4ft*ft^& MK^fti^aiA 
7A«?J (12 0 1) FttSR^fr 
(1 202)©A*4S(t4. 

[0 0 3 1] (^f?^l 1 0 2) "Ctt, (^f^7'l 
10 1) -CSWHZo/c^^iSS^*^ A«?iJ ( 1 2 
0 1 ) *tfcsfc*fSMKe£l#7 A«MSSB ( 1 0 0 2) 
SC. Kt£3^tt ( 1 2 0 2) Z&m$&-!£ 

mm ( i o o 3 ) tc-en-ens-r. c crt&9{t*tgM5;® 

AS&aSB ( 1 0 0 2) . zuFtftft&tt&aas 
(ioo3)b, -en-encDA*4»cc^ti-5(^i**^ 20 
as*. «i*Mm*7A« , gagi5 (1012) tcais-r 

S 0 CC-C ( 1 2 0 0) <DA^-C^3n6<SS^*5 
A«« ( 1 20 3) ©ji*)-C*&. ^Hl3H5i®**7A 
**a»0»*>*)^». SQL£(£S5 ( 1 0 0 1 ) KM 

[0 03 2] Uf^l 103)"C, 
(10 0 1) tt«Sfe*f*'f— • #7 AS&5£SIS 

(1 0 0 4) (cWRMft7--^«Ofl*K«ttMrS. 
(1 200) ©A^J-C (*■?"? 71 103) t(J(12 
04) *6t*Mi%57- ( 1 2 0 4) <fc&5£ 30 

[0033] (Xf^ll04)-C, SQLSfefiXSBti 

A«^agp (1002) twimmis 

=»- PWMMNSlff (1 0 0 3) *PfC«HU *7A 

«^^©^*fa*7ASjiji^^#*Kf#-rs., 

C©B$. ^*f^<Si®**7A«®ffigl5 ( 1 0 0 2) a 

vom$ki>x- vm&kfti&sM (1003) immn 
si^~-zr)\,& • a^ASBweas (1004) 

tt©tfcs&*f&# 5 AStcg&wr v * - ^- a > 

t?HtfCi(Cj:or. ^M^(D*^A«*5(SSS*7 
ASift&cfc^fCT.*.. ( 1 2 0 0) (DXtiicMUX 
«. (1 2 0 6) A« (120 

7 ) . tfcsf^fr ( 1 2 0 8) ©Ui^ff*. 
[0 0 34] (^f -^1 1 0 5) -C«SQL^fiRg|5*i 
r- 7im&kG£J$M ( 1 0 0 5) *PK«BU tt* 

-^HS^fefrft«« ( 1 0 0 5) 

JUS • *7A«9iSgp ( 1 0 0 4) <fc9tfc#5*tt&T— ^ 50 
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frzzmwis, mB.mmm,\m?-7)\> (1015)© 
^(S-r-s. (1200) ©A*«c»ur«. (120 

9) A^fiSSnSC 

[0 03 5] 1 0 6) -Cti. (*7"?:/l 

1 0 3) X-£J8.$tltc&m*tMt7— -f^Z. 
1104) -C^fiK?n/c^*fa*7A€. fcsfe&#. 
Uf^l 10 5) V&i&ZtitcT— 
fc£{CSQLOSELECm4ffir5. (120 

0) ©A^tctturtt (1210) 

[0 03 6] (^f^l 107)T», SQL^S 
tf88 (1 0 1 0) fC*Jl>-T SQLfSM*£j£8P ( 1 0 0 

1) -C£l£Stt/cSQL:£ i &x-*^-;*'7*-fe*-(> 
$-7x-^ (10 18) KML^T-fS. (*f-*7* 

1108) -c». tfcsfjfcsjuaoffigp (ioii) Kfcii 
[ o o 3 7 ] ;xtc. ifM^jfe^n a©<k@Ji - 

KlfAMa^tC^-T (Si®*V (704)4 
^iltl^^^n^^A (1 020)(C^ 
U. a 1 4 (CT^-riSiKSUn- YnA$t% ( 1 4 0 0) 
4fi^*7Ag (140 1) S» , Bg*7A7 : -$ 

(1402) ^x^th'cmnLtcm^mi'CL-cisim 

[ o o 3 8 ] m i 3 «»A^«:*f-r Z>®m*kWcf? a 
-0-c#>s. (*7^7'i 300) cc*si>r. (Kffl^S 
m.mmi?>i&*>8i < 1 o 1 6 ) »<R«^sEii7 r >ou 

(10 17) (EB»E«flMRf > -^l' ( 1 

o i 5 ) ictem-rz. ut-^i3oi)-c, 

ttSP ( 1 10 0) «#A^i UT. [g.^*^ A« 
(1401) £. [KfllSia^A? 5 --* (1 402) *e 
^cS(KS«Un- PJf ( 1 4 0 0) ©A#*SW 

[0 03 9] (Xt^^'I 3 0 2) -C«(5Sl^Un-P 
^ffliSagC (1 0 0 6) tcfcc^-c. &*77 A«:*flc»0-C 
l>5f- ^jUff(c[SSl^U3- K©#Sd£tTl>. IfAU 

3- piMinf-^ (1013) tcmm-rz. 
[0040] ccx-mmmva- p#a#<% (ho 

0 ) &AlJX?$> r> tcrn-Sl*. ( 1 4 0 6) © <fc -5 {OS 

9. ^n-en^-^A(c>ptit;-r^gB^ ( i 40 3) . 

f--:/;UB(C#!&-r£Si5# (1 4 0 4) . y—^^CiC 
*tlt^2>gi5^ (1 405) t*5. C Ct?f-^A, 

[0 04 1 ] (Xt-v7\ 3 0 3) -Ctt. h5>if^~> 
3>£gflte-r£. Cti«(SS^U=i- pjfASf¥«SQ 
L U^U"C« 1 ofcLt©^-* ^M^-CtSfiXSn-S© 

Jc»or. ^^^D^7A©^gi5{c*tur«io© 
©^rc^-^-^-^^fg^a^^-tt-c i o©r h 5 
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[0042] (xtv^i 3 o 4) ntM-satm 

1235 ( 1 0 0 7 ) Ctte^TlfAU^- K^atif-^ 
;u (1 0 1 3) *#JHU r-^JfA^-C^OS/c© 

[0 04 3] (Xf ^1 3 0 5) T'fctffA**^- ^ 

1 4<Dt«r«esr^-^A^T<t-r^o Uf^* 

1 3 0 6) r« 3 0 5) rilf^U/cr-^ 10 

;Kcf-^l/3 - F:*~~^14<£II#^A#&£^ 

[0044] (Xf ^1 30 9) t1JT(Dar.^>7)4 

ffiiE^^A^T«:MLr(D»Aun- Kt»Stc^r#^E 

Ate I D<D#t£>9, AtcMUrcDjfAU^- Ktf$g 
(l 40 3) rtK£T#£LT(,>£c£Cc&9, YES 
±&£ 0 ^dELTl>fcl>J«^i. »AU/ci§^<7)S£^t4 20 

^L/(Xf77'1314), **Tir& 0 
[0 04 5] (Xf ^1 3 1 0) rtiT^cMUT^Jf 

t,c&m?Z>SQUZ, JfAU^-KftfficD [#^A;g = 

&l^c^M*^^/c S E L E C TXt* ?) , t£$??*ta 

CDSQUS ( 1 40 7) <t&6o 30 
[0 04 6] CC-C^^«Ofrr*o/cii^, ft 

&bTi>*u>u:3- F<hfr£<D~c\ urj-F£JfA(* 

3 12) "Cte (*7^*7*1 3 11) <,Ctoi,*X&mLtd& 
JgCDU^-F^ JfAU^-Ktf^^-r^o SttS 

^>a>£n-;U;^ *U (Xf-^l 3 14) , H7 

[0047] «r««*LfclS*©U3- Ki. #AU 40 
#A*ff 5sfi»tt«C^C<b3Wt>*S. 3 0 

8) r« % T*««»ccK3er4. nmnwucf—-?* 

MUtlil 40 8, r*- ^UC&tHLTfcJ: 1 40 9, 1 

4 10(DSQL»4^n^ o r-^B, f—7to 
CONrnfimTTZt* {Xf*v71 3 0 4) (D#®«: 

1 3 13). **7-r£o 
[0048]^, ^^^^*ny^A(D(gffi^Un- 50 
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FMH«n^<c*rr*tt**. cn&v (70 4) * 

*taiirt^^ft7'P^7A ( 1 0 2 0) cc*t 
U ■ 1 7 «CS%-T1EH*U3- FIWBWW* ( 1 7 0 0) 

[ 0 0 4 9 ] m 1 5 ttH«MM*fc:»-r **&a**i" ? a 
H8r*s. 5 0 0) tcts^r. (Sffl^S 

m*KR*i&*3B (1016) tzvmmfcmy r ^ 

(10 17) «R»j&». {RflMJOMfNI?--:/* ( 1 

015) ecttifrrs. Uf^i 522) 

ttSP ( 1 10 0) tel&KSlun- FMIMK*£ It, iS 

s»u3-FBWi«fl=oA**»!ra. mi 7<Dmx\t 

( 1 7 0 0) FBIHafefrA^i-r*. 
[0 0 5 0 ] (Xf^'150 1)-CMSIl/3-F 
*fr«UiaiS ( 1 0 0 8) CC*jC»rA*©(Sffl*U3- F 

tif-^ (ioi4) ccvmmktt 
mmr-'Jto (ioi4) it ii eicttxsicmM 

oTC>5B«B*fl^-^ (1 6 00) tl xN«tjS£ 
f#o;U- h^^y^-^U (16 0 1) frhte&o 
[0 0 5 1 ] (Xt 1 ** ^1 5 0 1 ) KfcOT, A2i<£><K 
SSU^ FM^fr*^-^ff«c»«L«^fefl=tt* 

^K1 600)O(T, T) ©(^CCftMfrT*. ib- 
h7 7^f-^ (1601) ^rOFFCCfiJ^bT^o 
(1701) « (1700) (DA^KttUT Uf^ 
15 0 1) «7«Fja-C©fllHtefefrf— ^ ( 1 6 0 0) 

ODW^^U/cfcOT^O, ( 1 7 0 4) bV 5 

[0 05 2 ] (Xf ^152 1)*C«, h^>tf^> 
3 >Wt^, cn»iEH«ua-FIUl»»f¥ttSQ 
LU^riii ojy±<D7 r -^^M^'C^sn^>(D 

[005 3] (Xf^l 502)rti, ;l/-h77^ 
7 s *- 7 to (1601) (D^t^Il^OFFi^ot 

l*>m&\Z (Xf 7^1 5 0 9) ^iitf. (^f^l 5 
0 3 ) YVy WOF FcD^-^JUGD^eft 

;g<Dlo£jiC>\ J^hiL, jtfjWS*- h77^f 
-30l> (16 0 1) OI^ONiT^o £tc. 

vy^*/T- -J** off tanmit-r z* 

[0 0 5 4] (Xf^l 5 0 4) -C&mfS&ktt?—'? 
JK1 6 00) <D)l- h?-7>llC*tli&rZ1 : i<Dit1&1r 
4*^AtcgiJ|»*fr^Aor*$0. ^U>F77WO 
FF^x-^^^-T^^^lET^o ^«EU/c^ 
«^CD*^6 1 03lt>'#U> h *U>h77^0 
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NtCL (Xf ? 1 5 0 5 ) , il U> h©*§£*f&T-* 

•3. *osnBSfc#^— (1600) ©ju- Kc*ne 

[0 05 5] I- &t (X7-"^l 504) 

>KI95£U mm&fr7—7}l> (1600)O(*l/> 
K h) £^#<fc L/-C. *U>hiy3 -f>©*§£ 
#7A£tfcs??#^J<iir£t&s??£»Tl, 5 
0 8). tfesftf§m#??aE-r £a>£tfc2-f S ( X 7" 1 10 
5 19). fflEUtHfr-yltmSte. H5>1f5'V3>* 
a-;u^--^^L Uf^l 5 2 0) . i&T-rs. 
[0 05 6] #SEL/ct§£«:. MMSUn- Kfcoii 

r. ^n^ftfijt&srgfc*. (xf 5 1 8) . &m 

©^AND^-CUn- F*7A|[/cWM^Wct 
5 17). 

[0 05 7] CCV (Xf 7 7-1 5 1 8) •C&tUZtltc 20 
mm&£ 5 17) r^ftWct^. 

5 15). (160 
0) ©J^a-O. JW-F) CCflU|»TO&:7 9***1361, 
Uf»^1516) , (Xf ? 7"1 5 0 6 ) ^MtS. 

i?ffi-r-5.is^«» -gnr*u=»- K-en-enfcoi^r 

( 1 6 0 0 ) © (i>a -T>. JV~ b) (Ct&fftL/ (X-jr? 30 
7"1514), (X^^l 5 0 6) ^MtS. 
[0058] C C"C ( 1 7 0 2 ) I* ( 1 7 0 0 ) ©A73 

fc( 1 705)H(1 702) *i«fi£3nfcB#*T?©. 

by ^ iff— :?mu©i*9St-£>£„ Uf^iso 
2) &c*a>r. fc- by^iff—yjWti&iVOF f©t- 

-^**»tti/«t*o«l^; (WB*#f— ^ (16 
0 0 ) ©&?UiC-X>-C. &tf<D3ifttt A N DM^-CJS 
^O^ICv-rS^-^UfC^L/Htf-r* (15 13). 
[0 05 9] CC -CgUI&^ft^- 7)\s<DZtfc-r SftlCCft 40 

1 -CDftOfc 0 < «8U^fi87 5 *#t&3£ 

Sntl^?- ^;KC«U-C«. »ff*tf*>i&«r» (*f- 
^1512). CC-C (1 7 0 3) « ( 1 7 0 0) © 

1f*->a>£:3S -yH (Xf u 5.7'l 5 10). 

s. 

[0 060] ^^^O^AOlRffi^Un- 

K M»r^a^«:*f T S8& # * i& 93T £ „ 

[0 0 6 1 ] 13 1 8teH^H*K#-r-5a!iJl££?-r7n 50 
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-mv$>>). m 1 9 FH$r^©{a)-C$> 
■So (EB*SStSf8K*ji*g5 (10 16) 
§77>f;K1017) £S^i£#. <E®«5£llt»«f 
-^K10 15) Kteilfrf S (Xf 7^1 800). 
ffr^SttSB (1 10 0) «Kff#<^i (/t. {Ke^*7 
AS (1901) i. lEg^^A^-^ ( 1 9 0 2) 
<!:. (E®*U=»-KM8f^ ( 1 9 0 3) a^ft^flxffi 

KR&r<&<& ( 1 9 0 0) ©A#£SW£ 
^1801). 

[0 06 2] (xf-;7i8io)r«, b^is-yins 

a > *P*S"T 5. C*i \mmm ua-F Jgfr&m* S Q 
L U^Jl/ftJ 1 oJw±©if-£gHfft^r-*gj?x;*n£© 

K*tL.T. &<$}%8i7aif7&<D9bmK.ZiLXI l Zl-o<D 
(D^XKDf-dt^-^mHHM^^iiX 1 0©T h 5 
[0063] (Xfy7*1802) -t?«{gffi*Un- K 

3). OfrOiS^JMff^U^-K^l/iL/r. h9 
>ifi^> a n-;l/M s. i>L (X^-?*l 80 8). 

[0064] tfcsf?ifS:£#??£-r S*§^«. MiESt 1/3 - 

(Xf-^1 804) „ (Xf 77 , 1 805)-C«(X 
f > 7" 1 8 0 2 ) ■C©fc**»«^ffi"C*4*»g*»4 
t^TS. 3M-C*o)tJ©^«:« bvy-fitisa^*? 5 
? HO 8 09) . fcTfZ. 

[006 5] Q.-CUfritcW&te^ &M<D 1 o^&D tb 
0. {KS^Mi9fL.3- KW?8tc#$n-5>*^A«K:*flt; 
-rS^^A^-^^^^fgfrU^- FMO*7Af 
-^fC^L (Xf-^^l 8 0 6). ^0/c(gffi^U 

JfA«ff*lltf b (Xf-?71 8 0 7) . (Xf-^yi 
8 0 5) ^iltf . 

[0 066] ±IBH^WcJ:n«. T 7 <) ir a ><D 
MMt.f—y^iry'<Jir—>a><Dm^^ i . f-i*^ 
-Xga->Xr-A©^«*^||-rSCiiQ:< . ^ITS 
C 4 i ft S i l> -5 n&1fi * S o 

[0067] ±i£Hi&p!kcfci,>-c. ft<$$Zi&7n if=y^ 

tm&tf -s<ssi«©Ji^*a«. tiT©«fc 5 ft*SAi 

[ 0 0 6 8 ] m 2 0 «. HtfNF©fiSrr ^'J -Jr-i/ a 

*«ffl-T 577^-> 3 >©«J^-C* „ il-SPf Bit 
gg(2 0 0 3) B^»7 , Oi'7Alrffiffl-rS77' 
'J > a ><om=iy 7^M2004) i. Hd^S 
T-OM2005) i. ^©ffilSS^S 
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my r 4h ( 2 0 0 6 ) £t&#rf Z>. 
[0 06 9] ffi&^-Z^-ZTVJ'tr-i/alsmtt 
©(200 1) £»f Ltcm&, (2004) ^ilStg 

( 2 o o 7 ) cc o - f s n. ffiaeaiKtf&'gtt? 
r -f ;u ( 2 o o 5 ) <D\m*f&& i gmffigMmm\m7' 
-y* (2oio) tcteitftu n^f-^mf-^^ 

(2012) ^-^ry^T 

>a> (2 0 08) <i:&£. 
[007 0] SS^-^-^T^U-^-^a^l^f* 
S ( 2 0 0 2 ) £Htf L/c^. (2 004) *^IBtf. 10 
KK2007) Kd-FSn. JBg i g3<&Kgl5£&:7 
r -i >V ( 2 0 0 6 ) <Dtfffl£m , %'gmffigMm&WM T" 
(20 11) KtSiWL/. Si§r : -^«S7 r -f< 
-X (2 0 1 3).£J^1-4fflS7*-*^-;'<T:/';•!^ 
-i'3> (2 0 0 9) 

[o 07 i ] ±iesiifiM«:fct,»-c. r^;y->3>^ 

7* <J ir-is g > iHSf*- ^^-^T^" tr-ls a >© 20 

g«©T ^ »; f a > i c r&ffl-r* c <t *«pj^<t & 

[007 2] ±EStffiffltCisttS1Kffl£»fMH* 

L E CTI&RO'D E L E TEX©FR OM'fcJ. SO*. I 
NSERT£©I NT0*JF*3tt. <£B&2&%*. 
[ 0 0 7 3 ] #»WWc*J«.vC«. SQL^ISS 

[ 0 0 7 4 ] W*.tf. JJITOJ: •? ft&§i©^#*. <=>tt 30 
[0 07 5] SELECT-a-Xf^ Fl (-*- 

x. -is*. . 'is* [*s: { "a 

3z" ) ] ' ) . flitt 

WHERE F2 (-a-X, 'IB* [:$;£{ "0 

Sl }] ' ) I S TRUE 

CC-C. Fl. F 2«ffi3g5tffi-C*€>. 

[007 6] C©*§£. 5te©HJ60!lfc-:tett£. 
(K®^*7A««. NavsNo.F 1 (News, 'IB*. * 40 
X' . 'IB* { " 0aE" } ] ' ) VALUEfC** 

I&L. 1KS^U3- F«^^ft«F2 (News, 'IB* 

[#£{ "03£" }] ' )I S TRUEtCtfl&U tfcsfcfcf 
^KcStJD-rSFROM^Ji. *S^fe«-*i£ 

[007 7] Bi£ttXI;mT<D<}: 9tctt'S 
SELECT N avsM aster. NewsNo.F 1 (NewsMas 
ter.News. 'IB*. 'IB* Ittt i "B 

±L" ) ]' ) . Navs Price. Price 

FROM NewsMaster.NewsP rice 50 
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WHERE F 2 (NewsM aster. News, 'IB* 
{ "Bit" } ] ' ) 1 STRUE AND NavsMaste 

r.NewsNo= NewsP rice.NewsNo 
[0 07 8] 

[2£91©!»IH] fcLL&^fcJ^tc. *^(C<tntf. 7 s 
ifi—is s >7 t A iUSStcJ: -o r<B®{b£ tifc l -o© 

fr5 C<ta<-C#S<DT\ XT?*) ir-isa > 

mmj:mm<D$))m&$>z>. 

[007 9] Sfc. ^a^^Aa-F^CCfcWSSH^ 

[niicfs^^ifeBj] 

[01] *^«Ilfc7 r ->''-^77 , 'J^->3 

[@2] T^y^-va^ay^Aa^oift^Ktt-r 
[03] 1 oo^-^-^-x^risifcr^y^-^a^^ 

£#B8-f £7"- ^-^77 ,| ;*-> a >'>^fA©7' 
a ? £0-C*5. 

[04] 1 o©7 c -5f'<-x*jfi^r^ ,, ;-7--^3>*> 

->3 >v^7-A©^'n ? i>m~C$>2>. 
[05 1 ®^-€«7r^^©#fiS0-C*S. 
[06] (5S^attf8^-^©»'iS0-C*^» o 
[07] SIJS©)t$SS-CfiSlf'P*fa<!:Urftffl-r«.7'-$'< 

-*©f— ^;u^fiS0r*S„ 

[08] 07© 7 '--:/;l4B'££Mf'.£LTffi&ai£tiJ£ 

^■-siEe^tt-? t >y ^u© 1 w%^-r0r*s. 
[0 9] 08©<Kffi*'€S7 7'(;i'4^^r^-r 

[0io] ^^^py7A©«gK^-r^a ?^0 

[011] tfimft^czi-rzmmzmtyv-'m'cto 

[012] ^^ccwr *<DW*7n?7 a-0 

[013] nx^icmt^m^m-ry n-m-e$> 

[014] #A^KM-rSf r -^©^l*^Tr7n-0 
[015] BiJf^^K:>Ff-rs^a4«-r7a-[g-c* 
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Stab*. 

[017] <Eg*U3- FUmft^OW-CObZ. 
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[019] KSIf^cDtai^^-r^a 9 * 

0-C&-S. 

[02 0 3 j^fKJ©JiS-CT^ , ;^->'3>*i*f^<tf 

[?f-st©lfcf?H] 

2 0 l-7^ i ;^-Va>7 f oy7A, 2 0 2-^ 

2 0 4 -lK®Si9;S7"P^7A > 2 0 5" f-i"< 
-^^a^g. 206-f-^-^> 207* 
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0 1 2-tfcsfc*ffUSS3t 1 0 1 3-*7A«'gag|J. 

1 0 1 Fttfgga^-^. 10 15 - 
<Ke^»tt$8x-^. 1 0 1 6HK®^S«t»«M 

^ii^eu. 1017 "®.m.mmm7 t-ov. 1018 



CPU 




-fX^U-f 

























RDO 











I 



Oleosa 



[0i ] 
1 



JL 



✓109 



/ — ^ 




JIM 



[08] 



05 



502 



tteto-AjDi-BJin 

MA«»ANAMB 
&-B.COLORJ -CjOOLOR2 
tt»->BJ>UCB 
BAoCTAX 

UNK2UB.-C-OOLOS3 



(11) 



ftmW-l 1 -2 65 39 5 



[02] 



£91 ■ 



SQL 1 



*- s206 



[03] 



[07] 





4 ' 








































X 





i aa f i 






S ! 


YELLOW 


is 




10 





ffl I HUgg —^ m 



gflav 



■AO 






mm 


e* . 


i 001 




RED 


10 


5 


001 




YELLOW 


20* 


10 


: 001 




BLUB 


30 


10 


003 




RED 


100 


5 ! 



[019] 



19 



nor. - w. CRKiw. too, tT 



■&P= W AM) MA = <7 AND 
fe^'BLUE'ANDi»=30ANDS4=10 



$S§g^P 1 1 -2 65 39 5 



[04] 



r = 



SS5S5 



410 



ZEiftii "7 



If 

A* 
X 



at 




m 6 















•* 













(13) 



nm¥- 1 1 -2 65 39 5 



[09] 

09 



fits 



ID1 



A 
0 



B 

C 



ID1 



ID2 



COLOR1 



COLOR2 







A 


CD1 




B 


COL0R2 




(14) 



1 1 -2 65 39 5 



[Bin 
11 



[a i 8] 



lft 



C 



START 



1 

I ArfTg-ft | 



1106 



107 



START 



I 



1800 



3^, 



1801 



X 



✓1802 



<: 



,1*03 



Lyts 



3 <75, ^T^J804 



END J 



**L**«*l^-K*»A**iasa 



[02 0 ] 

09 20 




(15) 



ftmW- 1 1 -2 6539 5 



[012] 



12 





* 








| »&D - "COT sfN^slZB 



OftlD-AJDI *fcttBJM. B&S-AMAME ft-« COL0fi1*fctt 
C.COL082. S«--RP»CE. «*- -C.TAX 







. ,Mffcft , * 


| AJWJrfE B CO 


LOR1 "ft". aPWCE CTAX 


-R«- *~jwiaJ7 | AJ01 = t)OV ^>^12aB 




O 






| A.C1 = BJD2 AND B COLOR) 


= C COLOR? J"V^1209 



**»*&MM. „ — 

SeUECT ANAME. BjCOLO*. 0 PWCCCtSx 

FffOM A. B,C 

WH6RtCMO= 001) AM> 

(AJD1 • B IH AM) BjOOLORI • CCOU0R2) 



nm^f- 1 1 -2 6539 5 



[013] 
1 13 



c 




Uttci: 




^307 



[017] 

H17 



RAID - '001' AND Bfi« - '<0' AND B- 'BLOB' AND 



am - 30 and «a 



IDl - '001' AHD 
HAW - 'O' 








ID2 - '0U1' AND 
C0LOR1 - ' blXif AW 
PRICK - 30 








COLOR 2 = 'BLUE' 
AMD TAX - 10 



T«U.Al=*r« 



a TiIA* A 
-TthfcO 

= T*bteC 



IDl - '001' AUD 
MAMZ - ' O* 


ID2 » '001' 


OR COLORS - ' BLDI* 


✓1702 


ON 


✓1705 




j n>2 - '001' a*p 

On LOB 1 . 'BUJA' ISO 

paicx - M 


C0LOR2 - * BLUE' 




ON 






CULORl - ' BLUB' 


COH1RZ - 'RT.DR' 
AND TAX - 10 




OH 















<ID3 - 


•ooi' i Ami 


(OOLOU - "fTIAOIT OA 




(IOJ - 


•001' AH0 


ecu; Hi - -blue'* axd 


COLOR! 


- 'IL0X' AW) 


(COLCHU - 'BUn- ) AKD 




FRXCB - 


30) AKO 


<COUX2_2 - 'BUm' ABO 




ICOUJHJ 


- *BLCE-1 


TAA - 10> 



(17) 



&mW> 1 1 -2 65 39 5 



14] 



m 14 



7— ^/fcft^ j 



1403 



©1. NAM£ 



•ogv. 



K^OOtOm.PHCE 


*QOV, 131 


TEEW", 500 



SELECT 4 FROM A 
WHERE 

NAME - <^ 



3407 



J4Q5 



COLOR?, TAR 



•GREEK-, B 



6JELE0T » PROM 0 
WHERE 

cotow=-GR©ehr 

AW TAX - a 



WSEfTT I WTO B 
OW.COLORI.PW. 
SET 

CQOV. •CREEW, 200) 



1409 



imsott two c 

(CCX-0R2, TAX), 
SET 

(•GREEN-, 8J 



14 to 



(18) 



1#B3¥ 1 1 -2 65 39 5 



[015] 



15 



c 



START 



3^ 



1500 



|.J=«-9fcC*a»t*»-:fJl.tfff 



Lyes 



' 1 




j150» 



Lyes 



TXT 



ATTW 



LNO 



OR tSteU f<0<Hi!mft?-^ ' 



✓1514 



YES 




1520 



(19) 



!f#§a¥ 1 1 -2 65 39 5 



1 6] 



IB 



mm 











ifcfffWRtft 
















» 


* 







TON/OTP] 



LCN/OFFJ 



[ON/OFF] 



[ON/OFF] 



rON/GFfl 



(72)^^ m 

»«Ji|*F*Kp*Rrso3«Wii 



5 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1-265395 

(43)Date of publication of application : 28.09.1999 



(51)IntCI. G06F 17/30 

G06F 12/00 



(21 Application number : 10-068099 (71 Applicant : HITACHI LTD 

(22)Date of filing : 1 8.03.1 998 (72)Inventor : SUZUKI TOYOHITO 

KOIKE HIROSHI 
MIZOTE YUJI 
MITSUBORI KIYOSHI 



(54) DATA BASE ACCESS SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an application executant to 
change an objective table for application without changing the 
definition of a data base management system. 
SOLUTION: The data base access system is provided with a data 
base operation instruction converting processing program 202 for 
generating one or more structured query language(SQL) sentences 
for operating real column data in one or more real tables stored in 
a data base, acquiring or changing the real column data by applying 
these SQL sentences to an access control means and outputting 
the acquired or changed result of the real column data as the 
acquired or changed result of virtual table column data. 



15 1 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



r 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A data base equipped with two or more real tables which are the sets of a real record which have 
one or more kinds of real column data A database management means to acquire or change real column 
data of this data base, and an access-control means to control acquisition or modification actuation of this 
real column data of said database management means corresponding to a given SQL sentence Virtual table 
definition information which is the data base access system equipped with the above, and associates some 
real column data of one or more real tables of this data base as each virtual table column data of one 
virtual table, Virtual table operating instructions which acquire or change this virtual table column data are 
considered as an input. By generating one or more SQL sentences which operate it to real column data of 
one or more real tables of this data base, and giving this SQL sentence to this access-control means It is 
characterized by having the data-base-manipulation instruction transform-processing program which 
operates acquisition or modification of real column data, and outputs a result of. acquisition of this real 
column data, or modification as acquisition or a modification result of virtual table column data. 
[Claim 2] A data base equipped with two or more real tables which are the sets of a real record which have 
one or more kinds of real column data, A database management means to acquire or change real column 
data of this data base, It is aimed at an access-control means to control acquisition or modification 
actuation of this real column data of said database management means, corresponding to a given SQL 
sentence. Virtual table definition information which supposes some real column data of one or more real 
tables of this data base as each virtual table column data of one virtual table, Virtual table operating 
instructions which acquire or change this virtual table column data are considered as an input. By 
generating one or more SQL sentences which operate it to real column data of one or more real tables of 
this data base, and giving this SQL sentence to this access-control means A data-base-manipulation 
instruction transform-processing program which operates acquisition or modification of real column data, 
and outputs a result of acquisition of this real column data, or modification as acquisition or a modification 
result of virtual table column data. 

[Claim 3] They are a data-base-manipulation instruction transform-processing program characterized by 
constituting from contrast information with which said virtual table definition information relates a virtual 
table column name and a real table column name in a data-base-manipulation instruction transform- 
processing program according to claim 1 or 2, and set information on a real column name which associates 
one or more real tables which constitute this virtual table, and a data base access system. 
[Claim 4] In claim 1 or two publications, it becomes an input to said data-base-manipulation instruction 
transform-processing program. Contrast information which associates some real column data of one or 
more real tables of a data base as each virtual table column data of one virtual table, and associates a 
virtual table column name and a real table column name for constituting a virtual table, Data medium 
characterized by recording virtual table definition information which consists of a set of a real column 
name which associates one or more real tables which constitute this virtual table. 
[Claim 5] A data base access system by which this data-base-manipulation instruction transform- 
processing program is characterized by determining the target virtual table by conferring upon a starting 
instruction of said data-base-manipulation instruction transform-processing program a discernment name 
of data medium which recorded virtual table definition information, and starting it in claim 1 or two 
publications. 

[Claim 6] In claim 1 or two publications, virtual table record retrieval operating instructions to said virtual 



table An input of virtual table KOREDO retrieval conditions to a virtual table column name train and this 
virtual table definition information used as a candidate for retrieval, From a virtual table column name 
which appears in this input, a real table name made applicable to retrieval is solved. Change into a real 
table column name a virtual table column name which appears in this virtual table column name train for 
retrieval, and it considers as a real table column name train for retrieval. A virtual table column name which 
appears in this virtual table record retrieval condition is changed into a real table column name, and it 
considers as real table record retrieval conditions. This virtual table definition information, A table 
connection condition is generated from a real table name made applicable [ this ] to retrieval. This real 
table column name train for retrieval, These real table record retrieval conditions and a real table name 
made applicable [ this ] to retrieval, A SELECT sentence of SQL which generated a SELECT sentence of 
SQL and was this generated from this real table connection condition using an access-control means of 
this data base is published. A data base access system characterized by having the data-base- 
manipulation instruction conversion program which searches a virtual table record by changing and 
returning a column name of this retrieval result to a virtual table column name. 

[Claim 7] In claim 1 or two publications, virtual table record insertion operating instructions to said virtual 
table From an input of said virtual table definition information and insertion virtual table record information 
which consists of a virtual table column name and a pair of train of virtual table column data Divide this 
insertion virtual table record information into each real table unit for insertion, and each virtual table 
column name of this real table unit inserted record is changed into a real table column name. To a real 
table which serves as a candidate of each insertion contrast, generate a SELECT sentence of SQL of an 
adjustment check and adjustment after virtual table record insertion is checked. By publishing an INSERT 
sentence of SQL which generated an INSERT sentence of SQL for every fruit table, and was this 
generated using an access-control means of this data base, when adjustment is maintained A data base 
access system characterized by having the data-base-manipulation instruction conversion program which 
inserts this virtual table record. 

[Claim 8] In claim 1 or two publications, virtual table record deletion operating instructions to said virtual 
table A virtual table column name in a virtual table record deletion condition is changed into a real table 
column name from said virtual table definition information and an input of virtual table record deletion 
conditions. Deletion conditions of a real table record that data consistency after deletion can be 
guaranteed about all groups of a real table which is applicable and which divides for every real table and 
constitutes this virtual table are generated. By publishing a DELETE sentence of SQL which generated a 
DELETE sentence of SQL for every table, and was this generated using an access-control means of this 
data base based on these real table record deletion conditions A data base access system characterized 
by having the data-base-manipulation instruction conversion program which deletes a virtual table record. 
[Claim 9] In claim 1 or two publications, a virtual table record update operation instruction to said virtual 
table Said virtual table definition information and virtual table update record information which consists of a 
group of a virtual table column name and virtual table column data. From renewal conditions of a virtual 
table record, all virtual table column names A virtual table column name for retrieval, Said virtual table 
record retrieval actuation which considers these renewal conditions of a virtual table record as a virtual 
table record retrieval condition input is performed. Virtual table column data of this virtual table update 
record information replaces data of a virtual table column contained in this virtual table update record 
information on this retrieval result virtual table record. By performing said virtual table record deletion 
actuation which considers these renewal conditions of a virtual table record as a virtual table record 
deletion condition input, and performing said virtual table record insertion actuation by considering this 
after [ substitute ] retrieval result virtual table record as an input A data base access system 
characterized by having the data-base-manipulation instruction conversion program which performs update 
operation of a virtual table record. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an access program strong against 
modification of a table structure which relates to the application program which uses the record of a data 
base, especially is made applicable to access. 
[0002] 

[Description of the Prior Art] According to JP,9-6801,A (data base access system), the data of various 
classes is shared in recent years, and the database management system for aiming at informational 
effective use is proposed. The Relational Database Management System which deals with data also in 
various kinds of database management systems by which the current proposal is made using the table in 
consideration of correlation of data has spread quickly. 

[0003] The fundamental view of the data storage in a relational database is performed by using a table. 
Each element which a table is a 2-dimensional table which consists of a column (train) and a record (line), 
and constitutes a table is called column data. Moreover, since two or more columns (train) exist, one line, 
i.e., one record, is usually constituted by two or more kinds of column data. 

[0004] The managerial system of such a relational database is a system indispensable to today's business 
society, and ISO (International Organization for Standardization) has specified the "SQL (Structured Query 
Language) functor" which is a relational database declinable word word, in order to define and operate a 
relational database. 

[0005] According to the "HiRDB SQL reference" ( , Inc. Hitachi), the "view" function is offered by the 
database management system. A view is the logical table which can access data from another table etc. In 
fact, the data itself is not necessarily stored in the view and the table used as the board of a view is called 
a "real table" to a view. 

[0006] Even if it is data constituted based on two or more real tables in fact as an advantage which uses a 
view at the time of data base application system development, it can access as data of one table and there 
is no necessity that he is conscious of the complexity of an actual table structure. It is mentioned by 
renaming a train that the data seen from another view can be shown etc., without changing the definition of 
a real table in fact. 

[0007] A view is defined by the SELECT sentence of SQL, the set of the retrieval activation result record 
of a SELECT sentence becomes one view as it is, and the column name of a view serves as an identifier 
specified at the time of the definition of a view. 

[0008] When a view is used as a candidate for actuation of application system, it is necessary to 
correspond by changing the view definition of a database management system directly in the cases, such 
as an escape of a table, and modification the column data within application gives the significance 
[ modification ], and, according to "JP,9-237280,A" (data base retrieval equipment by ER model 
orientation), it is an activity done by an application programmer requesting a database manager. 
[0009] Moreover, when the SELECT sentence of a definition of a view includes the conditions of 
"association", Update operation is Key-Preserved Table (all the keys of a real table). As opposed to the 
train of the real table in the case of holding the same key also with a view The possibility of, When only 
one Key-Preserved Table exists in a view, deletion actuation The possibility of, Insertion actuation is 
possible to the train of Key-Preserved Table, and when performing each actuation of updating, deletion, 
and insertion, the real table with which each actuation is reflected has a limit of being one. 



[0010] 

[Problem(s) to be Solved by the Invention] The data access in the alias name which carried out the virtual 
table of the train name of a real table by performing the view definition of a data base with the above- 
mentioned conventional technology is possible. 

[0011] However, in the data base application system which refers to one data base (307) from two or more 
applications like especially drawing 3 , when the form where an instruction is transmitted to a direct data 
base access interface (304,305,306) from an application program (301,302,303) is taken, the code of the 
application with which others are not changed, or the schema definition of a data base will be affected in 
the case of one or more application program modification. 

[0012] When the code of application was changed, there is the necessity for recompilation, and big cost 
had to start, and it had to carry out by the application program having requested from the database 
manager modification of the data base schema definition including modification of a view definition of a 
database management system which is needed in the cases, such as an escape of a data base table, and 
modification within the application of the column data of a record the significance [ modification ] is given, 
and there was a problem that big cost started. 

[0013] Moreover, when the SELECT sentence which defines a view includes the conditions of 
"association", Update operation only receives the train of Key-Preserved Table. The possibility of, Only 
when only one Key-Preserved Table exists in a view, deletion actuation The possibility of, Insertion 
actuation is possible only to the train of Key-Preserved Table. Although the real table with which each 
actuation is reflected has a limit of being one and a data base application developer can code in the 
reference actuation to a view, without being conscious of the structure of a real table when performing 
each actuation of updating, deletion, and insertion In each actuation of updating, deletion, and insertion, 
coating which was conscious of the structure of a real table had to be performed, and there was a problem 
that the consistency of actuation was missing. 

[0014] This invention abolishes the necessity that he is conscious of the structure of a table also when 
performing updating and deletion / insertion actuation of a record at the time of application development. 
Reference actuation, It aims at giving consistency to the interface of updating and deletion / insertion 
actuation. Modification of the column data of the record furthermore used within application, It aims at 
abolishing the necessity for modification of the definition information in a database management system, 
and abolishing the necessity for code modification and recompilation of an application program in the case 
of modification and an escape of a table structure in the cases, such as modification column data gives the 
significance [ modification ]. 
[0015] 

[Means for Solving the Problem] Since the above-mentioned technical problem is solved and the purpose 
of this invention is attained, the following means can be considered. A data base equipped with two or 
more real tables which are the sets of a real record which have one or more kinds of real column data, A 
database management means to acquire or change real column data of this data base, In a data base 
access system which consists of an access-control means to control acquisition or modification actuation 
of this real column data of said database management means, corresponding to a given SQL sentence 
Virtual table definition information which associates some real column data of one or more real tables of 
this data base as each virtual table column data of one virtual table, Virtual table operating instructions 
which acquire or change this virtual table column data are considered as an input By generating one or 
more SQL sentences which operate it to real column data of one or more real tables of this data base, and 
giving this SQL sentence to this access-control means Acquisition or modification of real column data is 
operated. A result of acquisition of this real column data, or modification It is attained by offering a data 
base access system characterized by having the data-base-manipulation instruction transform-processing 
program outputted as acquisition or a modification result of virtual table column data. 

[0016] Namely, this invention is set to data base application system using a relational database like drawing 
4 . A data base application program using data stored in a relational database (401,402,403), Between data 
base access interface programs (404,405,406) which offer access in an SQL sentence to a Relational 
Database Management System, one or more tables of a relational database A virtual table column name 
and table column name contrast information on a configuration of a virtual table definition information table 
(604) shown in drawing 6 acquired from 502 of a configuration of being shown in virtual table definition file 
(409,411,413) drawing 5 (501) of the program exterior (601) And it changes into a virtual table based on a 



virtual table definition information table (414,415,416) which consists of joint column name set information 
(602) on a table, and record unique nature guarantee column name set information (603) in a table acquired 
from (503). Retrieval to this virtual table from an application program (401,402,403), Reflect a result of this 
actuation of insertion, modification, and an input of operating instructions of deletion to this virtual table. 
By changing into one or more SQL sentences which operate it to one or more tables, and publishing a 
generated SQL sentence to a data base access interface program (404,405,406) An instruction conversion 
program (408,410,412) which supposes a table structure as a virtual table to an application program 
(401,402,403) is arranged. 

[0017] An instruction conversion program (408,410,412) receives virtual table record retrieval operating 
instructions. A virtual table column name train for retrieval, and information stored in a virtual table 
definition information table (414,415,416) from an input of retrieval conditions, From a virtual table column 
name which appears in input, a table name made applicable to retrieval is solved. A virtual table column 
name train for retrieval of an input, and a virtual table column name which appears in a retrieval condition 
It changes into a column name of a table. From virtual table definition information and a table name for 
retrieval A virtual table column name train for retrieval which generated a table connection condition and 
was changed into a column name of a table, Retrieval conditions changed into a column name of a table, a 
table name made applicable to retrieval, A retrieval instruction which generated a SELECT sentence of 
SQL and was generated from a table connection condition using a data base access interface of a 
relational database is published, and a column name of this retrieval result is changed and returned to a 
virtual table column name. 

[0018] As opposed to virtual table record insertion operating instructions Moreover, information on a 
virtual table definition information table. From an input of inserted-record information which consists of a 
virtual table column name and a pair of train of column data Divide this inserted-record information per 
table for each insertion, and each virtual table column name of this table unit inserted record is changed 
into a column name of a table. To a table which serves as a candidate of each insertion contrast, generate 
a SELECT sentence of SQL of an adjustment check and adjustment after virtual table record insertion is 
checked. When adjustment is maintained, an INSERT sentence of SQL which generated an INSERT 
sentence of SQL for every table, and was generated using a data base access interface of this relational 
database is published. 

[0019] Moreover, a DELETE sentence of SQL which generated deletion conditions which can guarantee 
data consistency after deletion to be virtual table definition information from an input of deletion conditions 
about all groups of a table which constitutes a virtual table to virtual table record deletion operating 
instructions, generated a DELETE sentence of SQL for every table based on enumerated deletion 
conditions, and was generated using a data base access interface of this relational database is published. 
[0020] Moreover, virtual table update record information which consists of a group of virtual table definition 
information, a virtual table column name, and virtual table column data to a virtual table record update 
operation instruction, Virtual table record retrieval actuation which makes all virtual table column names a 
virtual table all column name for retrieval, and makes updating conditions as a retrieval condition input from 
updating conditions is performed. Virtual table column data of virtual table update record information 
replaces data of a virtual table column contained in virtual table update record information on a retrieval 
result virtual table record, and said virtual table record insertion actuation is performed by considering this 
after [ substitute ] retrieval result virtual table record as an input. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details. 
[0022] Drawing 1 is the block diagram of the data base application system which applied this invention, 
drawing 2 is flow drawing showing the flow of the whole processing to the instruction from an application 
program, drawing 6 is the block diagram of a virtual table definition file, drawing 7 is one example of the 
table format of the data base made applicable [ target ] to actuation, and drawing 8 is one example of the 
virtual table definition file which constitutes a virtual table for the table format of drawing 7 . 
[0023] In drawing 1 , a server machine (115) consists of CPU (102), a keyboard (103), external storage 
(104), a communication device (105), main storage (107), and a bus (106), stores a relational database 
(RDB) (120) in external storage (104), and loads and performs a Relational Database Management System 
(RDBMS) (122) on main storage (107). 

[0024] Moreover, a client machine (116) consists of CPU (109), a keyboard (111), external storage (110), a 



communication device (108), main storage (114), and a bus (113), stores a virtual table definition file (121) 
on external storage (110), and loads and performs a data base application program (AP), (117), an 
instruction conversion program (123), and a virtual table setting program (119) on main storage (114). An 
instruction conversion program (123) reads the information on a virtual table definition file (121) into a 
virtual table definition information table (118) from external storage (110). 

[0025] Virtual table definition information is stored in the virtual table definition information table (604) 
which has the structure shown by drawing 6 from the virtual table definition file (501) of a configuration of 
that drawing 5 shows. "The virtual table column name and table column name contrast information, and 
table joint column name set information (502)" on a virtual table definition file (501) are stored also in the 
joint column name information (602) on a table, when it stores in the virtual table column name and table 
column name contrast information (601) on a virtual table definition information table (604) and the column 
name of two or more tables is equivalent to one virtual table column name. Moreover (501) stores the 
record unique nature guarantee column name set information (503) in a table in the record unique nature 
guarantee column name set information (603) in a table on a virtual table definition information table (604). 
[0026] In drawing 2 , an instruction conversion program (202) reads into a virtual table definition 
information table (208) the information on the virtual table definition file (203) beforehand created using the 
virtual table setting program (204). If AP (201) publishes an instruction of retrieval actuation of a virtual 
table record, insertion actuation, deletion actuation, or update operation to an instruction conversion 
program (202) Based on this virtual table definition information, these virtual table record operating 
instructions The SELECT sentence of one or more SQL, Or it changes into the combination of an INSERT 
sentence or a DELETE sentence, publishes to the access interface (207) of the target relational database, 
and is operated to RDB (206) through RDBMS (205). 

[0027] The processing to which an instruction conversion program (202) performs hereafter the table 
format shown in drawing 7 to retrieval of a virtual table record, insertion, deletion, and an updating 
instruction for an example is explained. 

[0028] Drawing 8 (801) is the example of the virtual table definition file for constituting a virtual table V 
(704) from a table A (701), a table B (702), and a table C (703), and drawing 9 (704) is a virtual table 
definition information table which reads and generates a virtual table definition file (801). 
[0029] Drawing 10 is the block diagram of an instruction conversion program. The case where the virtual 
table column name train (1201) for retrieval and virtual table record retrieval conditions (1202) are 
hereafter published for the virtual table record retrieval instruction (1200) shown in drawing 12 as an input 
to the motion to virtual table record retrieval processing instruction of instruction conversion program 
instruction-conversion program (1020) for the virtual table V (704) is made into an example, and it explains. 

[0030] Drawing 1 1 is flow drawing showing the processing to a retrieval instruction. In (step 1 100), the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1101), the instruction reception 
section (1 100) receives the input of the virtual table column name train (1201) for retrieval, and virtual 
table record retrieval conditions (1202) as a retrieval instruction. 

[0031] At (step 1102), the virtual table column name train (1201) for retrieval received at (step 1101) is 
passed to the virtual table column name processing section (1002) for retrieval, and virtual table record 
retrieval conditions (1202) are passed to the retrieval condition processing section (1003), respectively. 
The virtual table column name processing section (1002) for retrieval and the retrieval condition processing 
section (1003) register into the column name Management Department (1012) for retrieval the virtual table 
column name which appears during each input here. The virtual table column name registered in the input 
of (1200) here registers all the appearance virtual table column names that are the passages of (1203), and 
control moves from it to the SQL generation section (1001) immediately after the end. 
[0032] At (step 1103), the SQL generation section (1001) requests solution of the table name for retrieval 
from the table name for retrieval, and the column name decision section (1004). In (step 1103), it is decided 
in the input of (1200) that it will be the table (1204) which serves as a candidate for retrieval from (1204). 
[0033] At (step 1104), the SQL generation section calls the virtual table column name processing section 
(1002) for retrieval, and the virtual table record retrieval condition processing section (1003), and acquires 
the column name train for retrieval and retrieval conditions after column name conversion. At this time, the 
virtual table column name processing section (1002) for retrieval and the virtual table record retrieval 



condition processing section (1003) call the table name for retrieval, and the column name decision section 

(1004) , acquire the table name made applicable to retrieval, and change a column name. It is made for the 
column name of a retrieval result to turn into a virtual table column name about the column name for 
retrieval here by surrounding with a double quotation mark after each column name for retrieval, the input 
of (1200) — receiving — each of (1206) — the output of the column name (1207) for retrieval and retrieval 
conditions (1208) is obtained. 

[0034] At (step 1105), the SQL generation section calls the table connection condition generation section 

(1005) , and acquires the connection condition about the table used as the candidate for retrieval. In the 
table connection condition generation section (1005), the table name for retrieval is acquired from the 
table name for retrieval, and the column name decision section (1004), and a table connection condition is 
generated based on the table joint column name information on a virtual table definition information table 
(1015). (1209) will be generated to the input of (1200). 

[0035] At (step 1106), the SELECT sentence of SQL is generated based on the table name for retrieval 
generated at (step 1103), the column name for retrieval generated at (step 1104), retrieval conditions, and 
the table connection condition generated at (step 1105). To the input of (1200), if (1210), it is generated. . 
[0036] At (step 1107), the SQL sentence generated in the SQL instruction generation section (1001) in the 
SQL instruction issue section (1010) is published to a data base access interface (1018). At (step 1108), it 
changes into the format which uses a retrieval result with application again in the retrieval result 
processing section (1011). 

[0037] Next, the case where a virtual table column name (1401) and virtual table column data (1402) are 
published for the virtual table record insertion instruction (1400) shown in drawing 14 as an input to the 
motion to virtual table record insertion processing instruction of instruction conversion program 
instruction-conversion program (1020) for the virtual table V (704) is made into an example, and it explains. 

[0038] Drawing 13 is flow drawing showing the processing to an insertion instruction. In (step 1300), the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1301), the instruction reception 
section (1100) receives the input of the virtual table record insertion instruction (1400) which serves as a 
virtual table column name (1401) from virtual table column data (1402) as an insertion instruction. 
[0039] At (step 1302), in the virtual table record division processing section (1006), a virtual table record is 
divided for every table corresponding to each column, and it registers with an inserted-record information 
management table (1013). 

[0040] When a virtual table record insertion instruction (1400) is an input here, it becomes as shown in 
(1406) and they are the portion (1403) corresponding to Table A, a portion (1404) corresponding to Table 
B, and a portion (1405) corresponding to Table C, respectively. It sets up that it is unsettled about Table A, 
Table B, and Table C here. 

[0041] A transaction is started at (step 1303). This is because virtual table record insertion actuation is 
offered as one actuation to the exterior of an instruction conversion program to consisting of one or more 
data variation orders on SQL level, so it is necessary to consider all data base modification processings in 
an instruction conversion program as one ATOMIKKU actuation in all. 

[0042] At (step 1304), it investigates whether there is any table which is a candidate for data insertion and 
is not processed yet with reference to the inserted-record information management table (1013) in the 
insertion adjustment check section (1007). In the example of drawing 14 , since Table A, Table B, and Table 
C are unsettled, it is YES. 

[0043] At (step 1305), it is a table for insertion, and one unsettled table is chosen and it is referred to as 
T. In the example of drawing 14 , it is arbitrary and Table A is set to T. At (step 1306), it inspects whether 
the record unique nature guarantee column in a table is shown in the table chosen at (step 1305) with 
reference to a virtual table definition information table. On the table A of an example, since ID column is a 
unique nature guarantee column, it is set to YES here. 

[0044] It searches with (step 1309) whether the unique nature guarantee column of T exists in the 
inserted-record information about T altogether. In an example, the unique nature guarantee column of A is 
only ID, will exist altogether in the inserted-record information (1403) about A, and serves as YES. Since it 
becomes impossible to offer the adjustment guarantee at the time of inserting when it does not exist, the 
roll back of the transaction is carried out (step 1314), and it ends. 



[0045] It searches with (step 1310) whether the data of the unique nature guarantee column of the 
inserted-record information about T and the record of equivalence exist At this time, SQL used for 
inspection is a SELECT sentence with the conditional expression with which only the number of columns 
connected the conditional expression of the [column name = column data] of inserted-record information 
on AND conditions, and let the columns for retrieval be all columns. In the case of the example in drawing 
14 f checking SQL is set to (1407). 

[0046] Since a retrieval result serves as a record whose number may not have been zero here, a record 
may be inserted (step 1307). Inserted-record information is compared with the record of a result searched 
with (step 1312) in (step 1311). Since it means that a mismatch occurs when it differs, the roll back of the 
transaction is carried out (step 1314), and it ends. When equivalent, it means that the same record already 
exists and it is not necessary to insert a record. 

[0047] Since the record and inserted-record information on the result searched with the example are 
equivalent, it turns out that it is not necessary to insert a record in Table A. At (step 1308), T is set as a 
processing settled. It carries out about Table B and Table C like the following. Consequently, about Table 
B, 1409 and the SQL sentence of 1410 are generated about 1408 and Table C. After processing of Table B 
and Table C is completed, in branching of (step 1304), it is set to NO, and it commits (step 1313) and a 
transaction is ended. 

[0048] Next, the case where the virtual table record deletion instruction (1700) shown in drawing 17 is 
published as a virtual table record deletion condition input to the motion to the virtual table record deletion 
instruction of instruction conversion program instruction-conversion program (1020) for the virtual table V 
(704) is made into an example, and it explains. 

[0049] Drawing 15 is flow drawing showing the processing to a deletion instruction. In (step 1500), the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1522), the instruction reception 
section (1100) receives the input of virtual table record deletion conditions as a virtual table record 
deletion instruction. In the example of drawing 1 7 , (1700) is considered as a virtual table record deletion 
condition input. 

[0050] At (step 1501), it divides for every table related in the virtual table record deletion conditions of an 
input in the virtual table record condition processing section (1008), and stores in a deletion condition 
information management table (1014). A deletion condition managed table (1014) consists of a deletion 
condition table (1600) with NxN structure, and a root flag table (1601) with 1xN structure here, when the 
number of tables contained in a virtual table is set to N, as shown in drawing 16 . 

[0051] In (step 1501), the conditions which divided the virtual table record deletion conditions of an input 
for every table are stored in the location of (T, T) of a deletion condition table (1600), when a 
corresponding table is set to T, respectively. A root flag table (1601) is initialized at OFF. (1701) shows the 
contents of the deletion condition table (1600) in a termination (step 1501) time to the input of (1700), and 
(1704) shows the contents of the root flag table. 

[0052] A transaction is started at (step 1521). This is because virtual table record deletion actuation is 
offered as one actuation to the exterior of an instruction conversion program to consisting of one or more 
data variation orders on SQL level, so it is necessary to consider all data base modification processings in 
an instruction conversion program as one ATOMIKKU actuation in all. 

[0053] At (step 1 502), it inspects whether the table on which the element with which a root flag table 
(1601) corresponds serves as OFF exists. When it does not exist, it progresses to (step 1509). At (step 
1 503), a root flag chooses one of the arbitration from the tables of OFF, considers as the root, and sets 
the element of a corresponding root flag table (1601) to ON. Moreover, a current flag table is initialized at 
OFF. 

[0054] At (step 1504), deletion conditions get down from close to the column with which the line 
corresponding to the root table of a deletion condition table (1 600) corresponds, and it inspects whether 
the table whose current flag is OFF exists. It inspects whether the table on which conditions are not in 
close exists in the column with which one is chosen from them and current ** and a current flag are set 
when it exists (step 1505), and it is the candidate for joint of KARENTO, and the line corresponding to the 
root of a deletion condition table (1600) corresponds (step 1506). 

[0055] When it does not exist (step 1504). When it exists, the table of the corresponding arbitration is set 
as a join, a search which makes the joint column of KARENTO and a join the train for retrieval a condition 



[ the (current ** root) of a deletion condition table (1600) ] is performed (step 1508), and it inspects 
whether a retrieval result exists (step 1519). When it does not exist, the roll back of the transaction is 
carried out (step 1520), and it ends. 

[0056] When it exists, about a retrieval result record, the number of duplications is counted, respectively 
(step 1518), retrieval which makes retrieval conditions that with which only the number of record columns 
combined the conditions of "column name = column data" format by AND association based on the 
retrieval result record, and uses the column for retrieval as all columns is performed about each record, 
and the number of hits is counted (step 1517). 

[0057] It inspects whether the record the number of duplications computed at (step 1518) here and whose 
number of hits called for at (step 1517) correspond exists (step 1515). When it does not exist, a deletion 
impossible flag is set as the join of a deletion condition table (1600), and the root (step 1516), and it 
progresses to (step 1506). When it exists, the conditions which generated the conditions with which only 
the number of record columns combined the conditions of "column name = column data" format by AND 
association about each record in agreement, and combined the each generated conditions by OR 
association are stored in (the join and the root) of a deletion condition table (1600) (step 1514), and it 
progresses to (step 1 506). 

[0058] (1702) is the contents of the deletion condition table constituted to the input of (1700) here. 
Moreover (1705), they are the contents of the root flag table in the time of (1702) being constituted. In 
(step 1502), when the table of OFF of the value of a root flag table does not exist, conditional expression 
of each line is published about each train of a deletion condition table (1600) to the table which joins 
together and corresponds by AND association (1513). 

[0059] It is not operated about the table on which the deletion impossible flag is set up or close one is not 
[ conditions ] in the train to which a deletion condition table corresponds here (step 1512). (1703) is 
conditions of the deletion to each table generated to the input of (1700) here. It commits (step 1510) and a 
transaction is ended in the place which processing of all tables finished. 

[0060] Next, the motion to the virtual table record update process instruction of an instruction conversion 
program is explained. 

[0061] Drawing 18 is flow drawing showing the processing to an updating instruction, and drawing 19 is the 
example of the renewal instruction of a virtual table record. The virtual table definition information reading 
section (1016) reads a virtual table definition file (1017), and stores it in a virtual table definition 
information table (1015) (step 1800). The instruction reception section (1100) receives the input of the 
renewal instruction (1900) of a virtual table record which serves as a virtual table column name (1901) and 
virtual table column data (1902) from the renewal conditions (1903) of a virtual table record as an updating 
instruction (step 1801). 

[0062] A transaction is started at (step 1810). This is because virtual table record update operation 
provides as one actuation to the exterior of an instruction conversion program to consisting of one or 
more data variation orders, so it needs to consider all data base modification processings in an instruction 
conversion program as one ATOMIKKU actuation in all on SQL level. 

[0063] At (step 1802), all virtual table column names are specified as a virtual table record retrieval 
condition input as the renewal conditions of a virtual table record, and a virtual table column name for 
retrieval, and virtual table record retrieval processing is performed. A retrieval result virtual table record 
inspects one or more affairs of a certain thing (step 1803), as having no updating object record, in the case 
of zero affair, the roll back of the transaction is carried out (step 1808), and it is completed. 
[0064] When a retrieval result exists, virtual table record deletion is performed as a virtual table record 
deletion condition input (step 1804). At (step 1805), it inspects whether a retrieval result set at (step 1802) 
is empty. When it is empty, it commits (step 1809) and a transaction is ended. 

[0065] When it is not empty, the column data corresponding to the column name included in ejection and 
virtual table update record information in one of the arbitration is changed into the column data of virtual 
table update record information (step 1806), and virtual table record insertion actuation is performed as a 
virtual table record which inserts the changed virtual table record (step 1807), and it progresses to (step 
1805). 

[0066] According to the above-mentioned example, it is effective in becoming possible to change, without 
the executor of application changing the definition of a database management system for the object table 
of application. 



[0067] In the above-mentioned example, the specification method of the target virtual table [ conversion 
program / instruction ] can consider the following methods. 

[0068] Drawing 20 is the example of a configuration of the application with which application changes the 
target data at the assignment at the time of activation and which uses an instruction conversion program. 
External storage (2003) stores the execution file (2004) of the application which uses an instruction 
conversion program, a merchandise management virtual table definition file (2005), and a customer 
management virtual table definition file (2006). 

[0069] When a goods data base application activation means (2001) is performed, (2004) is loaded to main 
storage (2007), stores the information on a merchandise management virtual table definition file (2005) in a 
merchandise management virtual table definition information table (2010), and becomes the goods data 
base application (2008) which operates a goods data control data base (2012). 

[0070] When a customer database application activation means (2002) is performed, (2004) is loaded to 
main storage (2007), stores the information on a customer management virtual table definition file (2006) in 
a customer management virtual table definition information table (2011), and becomes the customer 
database application (2009) which operates a customer data control data base (2013). 
[0071] In the above-mentioned example, it becomes possible for an application program to be able to 
change the target virtual table with an easy means to specify a definition file name at the time of starting, 
for example, to use the same application program of logic as another application like the goods data base 
application of the above-mentioned example, and customer database application. 

[0072] Moreover, when [ this ] the virtual table operating instructions in the above-mentioned example 
may be SQL to a virtual table, the inside of the FROM phrase of a SELECT sentence and a DELETE 
sentence and the INTO phrase of an INSERT sentence serves as a virtual table name. 

[0073] In this example, even when SQL functor is extended, the effect by the virtual table can be realized. 
[0074] For example, the example of the following escapes can be considered. 

[0075] a SELECT news number, F1 (news, the Veport . text', 'report [the text {"Hitachi"}]'), and price 
FROM news table WHERE F — F1 and F2 are extended syntax 2 (news, Veport [the text {"Hitachi"}] 1 ) IS 
TRUE here. 

[0076] In this case, the virtual table column name for retrieval in a previous example corresponds to 
NewsNo and F1(News, the Veport . text\ Veport [the text {"Hitachi"}]') VALUE, virtual table record 
retrieval conditions correspond to F2(News, Veport [the text {"Hitachi"}] 1 ) IS TRUE, and the FROM phrase 
corresponding to the real table for retrieval and a connection condition are generated. 
[0077] An output is SELECT NewsMaster.NewsNo [ which is as follows ], F1 (NewsMaster.News. 'the 
report . text', Veport [the text {"Hitachi"}]'), News Price.PriceFROM NewsMaster, and NewsPriceWHERE 
F2 (NewsMaster.News, Veport [the text {"Hitachi"}]') ISTRUE AND 
NewsMaster.NewsNo=NewsPrice. NewsNo [0078]. 

[Effect of the Invention] As stated above, since a data base application developer can perform coding 
which was conscious only of the actuation to one table supposed by the configuration file definition, 
without being conscious of the complicated structure of data base table substance, according to this 
invention, he has the effect of data base application man day reduction. 

[0079] Moreover, since no necessity for modification of the code of a program or recompilation is and it 
can respond only by Make Changes of data-base access a configuration file also when semantic 
attachment within the definition of data-base table substance and the application of the column data of a 
record changed into it, since the name with which a definition was supposed is used into the data-base 
access a configuration file of the program exterior by the column name for actuation in a program code, 
the effect of maintenance-cost reduction is. 
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TECHNICAL FIELD 

[The technical field to which invention belongs] This invention relates to an access program strong against 
modification of a table structure which relates to the application program which uses the record of a data 
base, especially is made applicable to access. 
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PRIOR ART 



[Description of the Prior Art] According to JP,9-6801,A (data base access system), the data of various 
classes is shared in recent years, and the database management system for aiming at informational 
effective use is proposed. The Relational Database Management System which deals with data also in 
various kinds of database management systems by which the current proposal is made using the table in 
consideration of correlation of data has spread quickly. 

[0003] The fundamental view of the data storage in a relational database is performed by using a table. 
Each element which a table is a 2-dimensional table which consists of a column (train) and a record (line), 
and constitutes a table is called column data. Moreover, since two or more columns (train) exist, one line, 
i.e., one record, is usually constituted by two or more kinds of column data. 

[0004] The managerial system of such a relational database is a system indispensable to today's business 
society, and ISO (International Organization for Standardization) has specified the "SQL (Structured Query 
Language) functor" which is a relational database declinable word word, in order to define and operate a 
relational database. 

[0005] According to the "HiRDB SQL reference" ( , Inc. Hitachi), the "view" function is offered by the 
database management system. A view is the logical table which can access data from another table etc. In 
fact, the data itself is not necessarily stored in the view and the table used as the board of a view is called 
a "real table" to a view. 

[0006] Even if it is data constituted based on two or more real tables in fact as an advantage which uses a 
view at the time of data base application system development, it can access as data of one table and there 
is no necessity that he is conscious of the complexity of an actual table structure. It is mentioned by 
renaming a train that the data seen from another view can be shown etc., without changing the definition of 
a real table in fact. 

[0007] A view is defined by the SELECT sentence of SQL, the set of the retrieval activation result record 
of a SELECT sentence becomes one view as it is, and the column name of a view serves as an identifier 
specified at the time of the definition of a view. 

[0008] When a view is used as a candidate for actuation of application system, it is necessary to 
correspond by changing the view definition of a database management system directly in the cases, such 
as an escape of a table, and modification the column data within application gives the significance 
[ modification ], and, according to " JP,9-237280,A" (data base retrieval equipment by ER model 
orientation), it is an activity done by an application programmer requesting a database manager. 
[0009] Moreover, when the SELECT sentence of a definition of a view includes the conditions of 
"association", update operation should receive the train of Key-Preserved Table (real table in case all the 
keys of a real table hold the same key also with a view). When, as for the ** possibility of and deletion 
actuation, only one Key-Preserved Table exists in a view, the possibility of and insertion actuation are 
possible to the train of Key-Preserved Table, and when performing each actuation of updating, deletion, 
and insertion, the real table with which each actuation is reflected has a limit of being one. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, since a data base application developer can perform coding 
which was conscious only of the actuation to one table supposed by the configuration file definition, 
without being conscious of the complicated structure of data base table substance, according to this 
invention, he has the effect of data base application man day reduction. 

[0079] Moreover, since no necessity for modification of the code of a program or recompilation is and it 
can respond only by Make Changes of data-base access a configuration file also when semantic 
attachment within the definition of data-base table substance and the application of the column data of a 
record changed into it, since the name with which a definition was supposed is used into the data-base 
access a configuration file of the program exterior by the column name for actuation in a program code, 
the effect of maintenance-cost reduction is. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The data access in the alias name which carried out the virtual 
table of the train name of a real table by performing the view definition of a data base with the above- 
mentioned conventional technology is possible. 

[001 1] However, in the data base application system which refers to one data base (307) from two or more 
applications like especially drawing 3 , when the form where an instruction is transmitted to a direct data 
base access interface (304,305,306) from an application program (301,302,303) is taken, the code of the 
application with which others are not changed, or the schema definition of a data base will be affected in 
the case of one or more application program modification. 

[0012] When the code of application was changed, there is the necessity for recompilation, and big cost 
had to start, and it had to carry out by the application program having requested from the database 
manager modification of the data base schema definition including modification of a view definition of a 
database management system which is needed in the cases, such as an escape of a data base table, and 
modification within the application of the column data of a record the significance [ modification ] is given, 
and there was a problem that big cost started. 

[0013] Moreover, when the SELECT sentence which defines a view includes the conditions of 
"association", Update operation only receives the train of Key-Preserved Table. The possibility of. Only 
when only one Key-Preserved Table exists in a view, deletion actuation The possibility of, Insertion 
actuation is possible only to the train of Key-Preserved Table. Although the real table with which each 
actuation is reflected has a limit of being one and a data base application developer can code in the 
reference actuation to a view, without being conscious of the structure of a real table when performing 
each actuation of updating, deletion, and insertion In each actuation of updating, deletion, and insertion, 
coating which was conscious of the structure of a real table had to be performed, and there was a problem 
that the consistency of actuation was missing. 

[0014] This invention abolishes the necessity that he is conscious of the structure of a table also when 
performing updating and deletion / insertion actuation of a record at the time of application development. 
Reference actuation. It aims at giving consistency to the interface of updating and deletion / insertion 
actuation. Modification of the column data of the record furthermore used within application, It aims at 
abolishing the necessity for modification of the definition information in a database management system, 
and abolishing the necessity for code modification and recompilation of an application program in the case 
of modification and an escape of a table structure in the cases, such as modification column data gives the 
significance [ modification ]. 
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MEANS 



[Means for Solving the Problem] Since the above-mentioned technical problem is solved and the purpose 
of this invention is attained, the following means can be considered. A data base equipped with two or 
more real tables which are the sets of a real record which have one or more kinds of real column data, A 
database management means to acquire or change real column data of this data base, In a data base 
access system which consists of an access-control means to control acquisition or modification actuation 
of this real column data of said database management means, corresponding to a given SQL sentence 
Virtual table definition information which associates some real column data of one or more real tables of 
this data base as each virtual table column data of one virtual table, Virtual table operating instructions 
which acquire or change this virtual table column data are considered as an input By generating one or 
more SQL sentences which operate it to real column data of one or more real tables of this data base, and 
giving this SQL sentence to this access-control means Acquisition or modification of real column data is 
operated. A result of acquisition of this real column data, or modification It is attained by offering a data 
base access system characterized by having the data-base-manipulation instruction transform-processing 
program outputted as acquisition or a modification result of virtual table column data. 

[0016] Namely, this invention is set to data base application system using a relational database like drawing 
4 . A data base application program using data stored in a relational database (401,402,403), Between data 
base access interface programs (404,405,406) which offer access in an SQL sentence to a Relational 
Database Management System, one or more tables of a relational database A virtual table column name 
and table column name contrast information on a configuration of a virtual table definition information table 
(604) shown in drawing 6 acquired from 502 of a configuration of being shown in virtual table definition file 
(409,411,413) drawing 5 (501) of the program exterior (601) And it changes into a virtual table based on a 
virtual table definition information table (414,415,416) which consists of joint column name set information 
(602) on a table, and record unique nature guarantee column name set information (603) in a table acquired 
from (503). Retrieval to this virtual table from an application program (401,402,403), Reflect a result of this 
actuation of insertion, modification, and an input of operating instructions of deletion to this virtual table. 
By changing into one or more SQL sentences which operate it to one or more tables, and publishing a 
generated SQL sentence to a data base access interface program (404,405,406) An instruction conversion 
program (408,410,412) which supposes a table structure as a virtual table to an application program 
(401,402,403) is arranged. 

[0017] An instruction conversion program (408,410,412) receives virtual table record retrieval operating 
instructions. A virtual table column name train for retrieval, and information stored in a virtual table 
definition information table (414,415,416) from an input of retrieval conditions, From a virtual table column 
name which appears in input, a table name made applicable to retrieval is solved. A virtual table column 
name train for retrieval of an input, and a virtual table column name which appears in a retrieval condition 
It changes into a column name of a table. From virtual table definition information and a table name for 
retrieval A virtual table column name train for retrieval which generated a table connection condition and 
was changed into a column name of a table, Retrieval conditions changed into a column name of a table, a 
table name made applicable to retrieval, A retrieval instruction which generated a SELECT sentence of 
SQL and was generated from" a table connection condition using a data base access interface of a 
relational database is published, and a column name of this retrieval result is changed and returned to a 
virtual table column name. 

[0018] As opposed to virtual table record insertion operating instructions Moreover, information on a 



virtual table definition information table, From an input of inserted-record information which consists of a 
virtual table column name and a pair of train of column data Divide this inserted-record information per 
table for each insertion, and each virtual table column name of this table unit inserted record is changed 
into a column name of a table. To a table which serves as a candidate of each insertion contrast, generate 
a SELECT sentence of SQL of an adjustment check and adjustment after virtual table record insertion is 
checked. When adjustment is maintained, an INSERT sentence of SQL which generated an INSERT 
sentence of SQL for every table, and was generated using a data base access interface of this relational 
database is published. 

[0019] Moreover, a DELETE sentence of SQL which generated deletion conditions which can guarantee 
data consistency after deletion to be virtual table definition information from an input of deletion conditions 
about all groups of a table which constitutes a virtual table to virtual table record deletion operating 
instructions, generated a DELETE sentence of SQL for every table based on enumerated deletion 
conditions, and was generated using a data base access interface of this relational database is published. 
[0020] Moreover, virtual table update record information which consists of a group of virtual table definition 
information, a virtual table column name, and virtual table column data to a virtual table record update 
operation instruction, Virtual table record retrieval actuation which makes all virtual table column names a 
virtual table all column name for retrieval, and makes updating conditions as a retrieval condition input from 
updating conditions is performed. Virtual table column data of virtual table update record information 
replaces data of a virtual table column contained in virtual table update record information on a retrieval 
result virtual table record, and said virtual table record insertion actuation is performed by considering this 
after [ substitute ] retrieval result virtual table record as an input. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details. 
[0022] Drawing 1 is the block diagram of the data base application system which applied this invention, 
drawing 2 is flow drawing showing the flow of the whole processing to the instruction from an application 
program, drawing 6 is the block diagram of a virtual table definition file, drawing 7 is one example of the 
table format of the data base made applicable [ target ] to actuation, and drawing 8 is one example of the 
virtual table definition file which constitutes a virtual table for the table format of drawing 7 . 
[0023] In drawing 1 f a server machine (1 15) consists of CPU (102), a keyboard (103), external storage 
(104), a communication device (105), main storage (107), and a bus (106), stores a relational database 
(RDB) (120) in external storage (104), and loads and performs a Relational Database Management System 
(RDBMS) (122) on main storage (107). 

[0024] Moreover, a client machine (116) consists of CPU (109), a keyboard (111), external storage (110), a 
communication device (108), main storage (114), and a bus (113), stores a virtual table definition file (121) 
on external storage (110), and loads and performs a data base application program (AP), (117), an 
instruction conversion program (123), and a virtual table setting program (119) on main storage (114). An 
instruction conversion program (123) reads the information on a virtual table definition file (121) into a * 
virtual table definition information table (118) from external storage (110). 

[0025] Virtual table definition information is stored in the virtual table definition information table (604) 
which has the structure shown by drawing 6 from the virtual table definition file (501) of a configuration of 
that drawing 5 shows. "The virtual table column name and table column name contrast information, and 
table joint column name set information (502)" on a virtual table definition file (501) are stored also in the 
joint column name information (602) on a table, when it stores in the virtual table column name and table 
column name contrast information (601) on a virtual table definition information table (604) and the column 
name of two or more tables is equivalent to one virtual table column name. Moreover (501) stores the 
record unique nature guarantee column name set information (503) in a table in the record unique nature 
guarantee column name set information (603) in a table on a virtual table definition information table (604). 
[0026] In drawing 2 , an instruction conversion program (202) reads into a virtual table definition 
information table (208) the information on the virtual table definition file (203) beforehand created using the 
virtual table setting program (204). If AP (201) publishes an instruction of retrieval actuation of a virtual 
table record, insertion actuation, deletion actuation, or update operation to an instruction conversion 
program (202) Based on this virtual table definition information, these virtual table record operating 
instructions The SELECT sentence of one or more SQL, Or it changes into the combination of an INSERT 
sentence or a DELETE sentence, publishes to the access interface (207) of the target relational database, 



and is operated to RDB (206) through RDBMS (205). 

[0027] The processing to which an instruction conversion program (202) performs hereafter the table 
format shown in drawing 7 to retrieval of a virtual table record, insertion, deletion, and an updating 
instruction for an example is explained. 

[0028] Drawing 8 (801) is the example of the virtual table definition file for constituting a virtual table V 
(704) from a table A (701), a table B (702), and a table C (703), and drawing 9 (704) is a virtual table 
definition information table which reads and generates a virtual table definition file (801). 
[0029] Drawing 10 is the block diagram of an instruction conversion program. The case where the virtual 
table column name train (1201) for retrieval and virtual table record retrieval conditions (1202) are 
hereafter published for the virtual table record retrieval instruction (1200) shown in drawing 12 as an input 
to the motion to virtual table record retrieval processing instruction of instruction conversion program 
instruction-conversion program (1020) for the virtual table V (704) is made into an example, and it explains. 

[0030] Drawing 1 1 is flow drawing showing the processing to a retrieval instruction. In (step 1100), the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1101), the instruction reception 
section (1100) receives the input of the virtual table column name train (1201) for retrieval, and virtual 
table record retrieval conditions (1202) as a retrieval instruction. 

[0031] At (step 1102), the virtual table column name train (1201) for retrieval received at (step 1101) is 
passed to the virtual table column name processing section (1002) for retrieval, and virtual table record 
retrieval conditions (1202) are passed to the retrieval condition processing section (1003), respectively. 
The virtual table column name processing section (1002) for retrieval and the retrieval condition processing 
section (1003) register into the column name Management Department (1012) for retrieval the virtual table 
column name which appears during each input here. The virtual table column name registered in the input 
of (1200) here registers all the appearance virtual table column names that are the passages of (1203), and 
control moves from it to the SQL generation section (1001) immediately after the end. 
[0032] At (step 1103), the SQL generation section (1001) requests solution of the table name for retrieval 
from the table name for retrieval, and the column name decision section (1004). In (step 1103), it is decided 
in the input of (1200) that it will be the table (1204) which serves as a candidate for retrieval from (1204). 
[0033] At (step 1104), the SQL generation section calls the virtual table column name processing section 
(1002) for retrieval, and the virtual table record retrieval condition processing section (1003), and acquires 
the column name train for retrieval and retrieval conditions after column name conversion. At this time, the 
virtual table column name processing section (1002) for retrieval and the virtual table record retrieval 
condition processing section (1003) call the table name for retrieval, and the column name decision section 

(1004) , acquire the table name made applicable to retrieval, and change a column name. It is made for the 
column name of a retrieval result to turn into a virtual table column name about the column name for 
retrieval here by surrounding with a double quotation mark after each column name for retrieval, the input 
of (1200) — receiving — each of (1206) — the output of the column name (1207) for retrieval and retrieval 
conditions (1208) is obtained. 

[0034] At (step 1105), the SQL generation section calls the table connection condition generation section 

(1005) , and acquires the connection condition about the table used as the candidate for retrieval. In the 
table connection condition generation section (1005), the table name for retrieval is acquired from the 
table name for retrieval, and the column name decision section (1004), and a table connection condition is 
generated based on the table joint column name information on a virtual table definition information table 
(1015). (1209) will be generated to the input of (1200). 

[0035] At (step 1106), the SELECT sentence of SQL is generated based on the table name for retrieval 
generated at (step 1103), the column name for retrieval generated at (step 1104), retrieval conditions, and 
the table connection condition generated at (step 1 105). To the input of (1200), if (1210), it is generated. 
[0036] At (step 1107), the SQL sentence generated in the SQL instruction generation section (1001) in the 
SQL instruction issue section (1010) is published to a data base access interface (1018). At (step 1108), it 
changes into the format which uses a retrieval result with application again in the retrieval result 
processing section (101 1). 

[0037] Next, the case where a virtual table column name (1401) and virtual table column data (1402) are 
published for the virtual table record insertion instruction (1400) shown in drawing 14 as an input to the 



motion to virtual table record insertion processing instruction of instruction conversion program 
instruction-conversion program (1020) for the virtual table V (704) is made into an example, and it explains. 

[0038] Drawing 1 3 is flow drawing showing the processing to an insertion instruction. In (step 1300) t the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1301), the instruction reception 
section (1100) receives the input of the virtual table record insertion instruction (1400) which serves as a 
virtual table column name (1401) from virtual table column data (1402) as an insertion instruction. 
[0039] At (step 1302), in the virtual table record division processing section (1006), a virtual table record is 
divided for every table corresponding to each column, and it registers with an inserted-record information 
management table (1013). 

[0040] When a virtual table record insertion instruction (1400) is an input here, it becomes as shown in 
(1406) and they are the portion (1403) corresponding to Table A, a portion (1404) corresponding to Table 
B, and a portion (1405) corresponding to Table C, respectively. It sets up that it is unsettled about Table A, 
Table B, and Table C here. 

[0041] A transaction is started at (step 1303). This is because virtual table record insertion actuation is 
offered as one actuation to the exterior of an instruction conversion program to consisting of one or more 
data variation orders on SQL level, so it is necessary to consider all data base modification processings in 
an instruction conversion program as one ATOMIKKU actuation in all. 

[0042] At (step 1304), it investigates whether there is any table which is a candidate for data insertion and 
is not processed yet with reference to the inserted-record information management table (1013) in the 
insertion adjustment check section (1007). In the example of drawing 14 , since Table A, Table B, and Table 
C are unsettled, it is YES. 

[0043] At (step 1305), it is a table for insertion, and one unsettled table is chosen and it is referred to as 
T. In the example of drawing 14 , it is arbitrary and Table A is set to T. At (step 1306), it inspects whether 
the record unique nature guarantee column in a table is shown in the table chosen at (step 1305) with 
reference to a virtual table definition information table. On the table A of an example, since ID column is a 
unique nature guarantee column, it is set to YES here. 

[0044] It searches with (step 1309) whether the unique nature guarantee column of T exists in the 
inserted-record information about T altogether. In an example, the unique nature guarantee column of A is 
only ID, will exist altogether in the inserted-record information (1403) about A, and serves as YES. Since it 
becomes impossible to offer the adjustment guarantee at the time of inserting when it does not exist, the 
roll back of the transaction is carried out (step 1314), and it ends. 

[0045] It searches with (step 1310) whether the data of the unique nature guarantee column of the 
inserted-record information about T and the record of equivalence exist. At this time, SQL used for 
inspection is a SELECT sentence with the conditional expression with which only the number of columns 
connected the conditional expression of the [column name = column data] of inserted-record information 
on AND conditions, and let the columns for retrieval be all columns. In the case of the example in drawing 
14 , checking SQL is set to (1407). 

[0046] Since a retrieval result serves as a record whose number may not have been zero here, a record 
may be inserted (step 1307). Inserted-record information is compared with the record of a result searched 
with (step 1312) in (step 131 1). Since it means that a mismatch occurs when it differs, the roll back of the 
transaction is carried out (step 1314), and it ends. When equivalent, it means that the same record already 
exists and it is not necessary to insert a record. 

[0047] Since the record and inserted-record information on the result searched with the example are 
equivalent, it turns out that it is not necessary to insert a record in Table A. At (step 1308), T is set as a 
processing settled. It carries out about Table B and Table C like the following. Consequently, about Table 
B, 1409 and the SQL sentence of 1410 are generated about 1408 and Table C. After processing of Table B 
and Table C is completed, in branching of (step 1304), it is set to NO, and it commits (step 1313) and a 
transaction is ended. 

[0048] Next, the case where the virtual table record deletion instruction (1700) shown in drawing 17 is 
published as a virtual table record deletion condition input to the motion to the virtual table record deletion 
instruction of instruction conversion program instruction-conversion program (1020) for the virtual table V 
(704) is made into an example, and it explains. 



[0049] Drawing 15 is flow drawing showing the processing to a deletion instruction. In (step 1500), the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1522), the instruction reception 
section (1100) receives the input of virtual table record deletion conditions as a virtual table record 
deletion instruction. In the example of drawing 1 7 , (1700) is considered as a virtual table record deletion 
condition input. 

[0050] At (step 1501), it divides for every table related in the virtual table record deletion conditions of an 
input in the virtual table record condition processing section (1008), and stores in a deletion condition 
information management table (1014). A deletion condition managed table (1014) consists of a deletion 
condition table (1600) with NxN structure, and a root flag table (1601) with 1xN structure here, when the 
number of tables contained in a virtual table is set to N, as shown in drawing 16 . 

[0051] In (step 1501), the conditions which divided the virtual table record deletion conditions of an input 
for every table are stored in the location of (T, T) of a deletion condition table (1600), when a 
corresponding table is set to T, respectively. A root flag table (1601) is initialized at OFF. (1701) shows the 
contents of the deletion condition table (1600) in a termination (step 1501) time to the input of (1700), and 
(1704) shows the contents of the root flag table. 

[0052] A transaction is started at (step 1521). This is because virtual table record deletion actuation is 
offered as one actuation to the exterior of an instruction conversion program to consisting of one or more 
data variation orders on SQL level, so it is necessary to consider all data base modification processings in 
an instruction conversion program as one ATOMIKKU actuation in all. 

[0053] At (step 1502), it inspects whether the table on which the element with which a root flag table 
(1601) corresponds serves as OFF exists. When it does not exist, it progresses to (step 1509). At (step 
1503), a root flag chooses one of the arbitration from the tables of OFF, considers as the root, and sets 
the element of a corresponding root flag table (1601) to ON. Moreover, a current flag table is initialized at 
OFF. 

[0054] At (step 1504), deletion conditions get down from close to the column with which the line 
corresponding to the root table of a deletion condition table (1600) corresponds, and it inspects whether 
the table whose current flag is OFF exists. It inspects whether the table on which conditions are not in 
close exists in the column with which one is chosen from them and current ** and a current flag are set 
when it exists (step 1505), and it is the candidate for joint of KARENTO, and the line corresponding to the 
root of a deletion condition table (1600) corresponds (step 1506). 

[0055] When it does not exist (step 1504). When it exists, the table of the corresponding arbitration is set 
as a join, a search which makes the joint column of KARENTO and a join the train for retrieval a condition 
[ the (current ** root) of a deletion condition table (1600) ] is performed (step 1508), and it inspects 
whether a retrieval result exists (step 1519). When it does not exist, the roll back of the transaction is 
carried out (step 1520), and it ends. 

[0056] When it exists, about a retrieval result record, the number of duplications is counted, respectively 
(step 1518), retrieval which makes retrieval conditions that with which only the number of record columns 
combined the conditions of "column name = column data" format by AND association based on the 
retrieval result record, and uses the column for retrieval as all columns is performed about each record, 
and the number of hits is counted (step 1517). 

[0057] It inspects whether the record the number of duplications computed at (step 1518) here and whose 
number of hits called for at (step 1517) correspond exists (step 1515). When it does not exist, a deletion 
impossible flag is set as the join of a deletion condition table (1600), and the root (step 1516), and it 
progresses to (step 1506). When it exists, the conditions which generated the conditions with which only 
the number of record columns combined the conditions of "column name = column data" format by AND 
association about each record in agreement, and combined the each generated conditions by OR 
association are stored in (the join and the root) of a deletion condition table (1600) (step 1514), and it 
progresses to (step 1 506). 

[0058] (1702) is the contents of the deletion condition table constituted to the input of (1700) here. 
Moreover (1705), they are the contents of the root flag table in the time of (1702) being constituted. In 
(step 1502), when the table of OFF of the value of a root flag table does not exist, conditional expression 
of each line is published about each train of a deletion condition table (1600) to the table which joins 
together and corresponds by AND association (1513). 



[0059] It is not operated about the table on which the deletion impossible flag is set up or close one is not 
[ conditions ] in the train to which a deletion condition table corresponds here (step 1512). (1703) is 
conditions of the deletion to each table generated to the input of (1700). here. It commits (step 1510) and a 
transaction is ended in the place which processing of all tables finished. 

[0060] Next, the motion to the virtual table record update process instruction of an instruction conversion 
program is explained. 

[0061] Drawing 18 is flow drawing showing the processing to an updating instruction, and drawing 19 is the 
example of the renewal instruction of a virtual table record. The virtual table definition information reading 
section (1016) reads a virtual table definition file (1017), and stores it in a virtual table definition 
information table (1015) (step 1800). The instruction reception section (1100) receives the input of the 
renewal instruction (1900) of a virtual table record which serves as a virtual table column name (1901) and 
virtual table column data (1902) from the renewal conditions (1903) of a virtual table record as an updating 
instruction (step 1801). 

[0062] A transaction is started at (step 1810). This is because virtual table record update operation 
provides as one actuation to the exterior of an instruction conversion program to consisting of one or 
more data variation orders, so it needs to consider all data base modification processings in an instruction 
conversion program as one ATOMIKKU actuation in all on SQL level. 

[0063] At (step 1802), all virtual table column names are specified as a virtual table record retrieval 
condition input as the renewal conditions of a virtual table record, and a virtual table column name for 
retrieval, and virtual table record retrieval processing is performed. A retrieval result virtual table record 
inspects one or more affairs of a certain thing (step 1803), as having no updating object record, in the case 
of zero affair, the roll back of the transaction is carried out (step 1808), and it is completed. 
[0064] When a retrieval result exists, virtual table record deletion is performed as a virtual table record 
deletion condition input (step 1804). At (step 1805), it inspects whether a retrieval result set at (step 1802) 
is empty. When it is empty, it commits (step 1809) and a transaction is ended. 

[0065] When it is not empty, the column data corresponding to the column name included in ejection and 
virtual table update record information in one of the arbitration is changed into the column data of virtual 
table update record information (step 1806), and virtual table record insertion actuation is performed as a 
virtual table record which inserts the changed virtual table record (step 1807), and it progresses to (step 
1805). 

[0066] According to the above-mentioned example, it is effective in becoming possible to change, without 
the executor of application changing the definition of a database management system for the object table 
of application. 

[0067] In the above-mentioned example, the specification method of the target virtual table [ conversion 
program / instruction ] can consider the following methods. 

[0068] Drawing 20 is the example of a configuration of the application with which application changes the 
target data at the assignment at the time of activation and which uses an instruction conversion program. 
External storage (2003) stores the execution file (2004) of the application which uses an instruction 
conversion program, a merchandise management virtual table definition file (2005), and a customer 
management virtual table definition file (2006). 

[0069] When a goods data base application activation means (2001) is performed, (2004) is loaded to main 
storage (2007), stores the information on a merchandise management virtual table definition file (2005) in a 
merchandise management virtual table definition information table (2010), and becomes the goods data 
base application (2008) which operates a goods data control data base (2012). 

[0070] When a customer database application activation means (2002) is performed, (2004) is loaded to 
main storage (2007), stores the information on a customer management virtual table definition file (2006) in 
a customer management virtual table definition information table (2011), and becomes the customer 
database application (2009) which operates a customer data control data base (2013). 
[0071] In the above-mentioned example, it becomes possible for an application program to be able to 
change the target virtual table with an easy means to specify a definition file name at the time of starting, 
for example, to use the same application program of logic as another application like the goods data base 
application of the above-mentioned example, and customer database application. 

[0072] Moreover, when [ this ] the virtual table operating instructions in the above-mentioned example 
may be SQL to a virtual table, the inside of the FROM phrase of a SELECT sentence and a DELETE 



sentence and the INTO phrase of an INSERT sentence serves as a virtual table name. 

[0073] In this example, even when SQL functor is extended, the effect by the virtual table can be realized. 

[0074] For example, the example of the following escapes can be considered. 

[0075] a SELECT news number, F1 (news, the 'report . text 1 , 'report [the text {"Hitachi"}]'), and price 
FROM news table WHERE F — F1 and F2 are extended syntax 2 (news, 'report [the text {"Hitachi"}]') IS 
TRUE here. 

[0076] In this case, the virtual table column name for retrieval in a previous example corresponds to 
NewsNo and F1(News, the 'report . text', 'report [the text {"Hitachi"}]') VALUE, virtual table record 
retrieval conditions correspond to F2(News, 'report [the text {"Hitachi"}]') IS TRUE, and the FROM phrase 
corresponding to the real table for retrieval and a connection condition are generated. 
[0077] An output is SELECT NewsMaster.NewsNo [ which is as follows ], F1 (NewsMaster.News. 'the 
report . text', 'report [the text {"Hitachi"}]'), News Price.PriceFROM NewsMaster, and NewsPriceWHERE 
F2 (NewsMaster.News, 'report [the text {"Hitachi"}]') ISTRUE AND 
NewsMaster.NewsNo=NewsPrice.NewsNo. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the data base application system which applied this invention. 
[Drawing 2] It is flow drawing showing the flow of the whole processing to the instruction from an 
application program. 

[Drawing 3] It is the block diagram of the data base application system which refers to one data base from 
two or more applications. 

[Drawing 4] It is the block diagram of the data base application system which applied this invention which 

refers to one data base from two or more applications. 

[Drawing 5] It is the block diagram of a virtual table definition file. 

[Drawing 6] It is the block diagram of a virtual table definition information table. 

[Drawing 7] It is table format drawing of the data base used as a candidate for actuation with the gestalt of 
operation. 

[Drawing 8] It is drawing showing one example of the virtual table definition file which constitutes a virtual 
table for the table format of drawing 7 . 

[Drawing 9] It is drawing showing the virtual table definition information table which reads and generates 
the virtual table definition file of drawing 8 . 

[Drawing 10] It is the block diagram showing the configuration of an instruction conversion program. 

[Drawing 11] It is flow drawing showing the processing to a retrieval instruction. 

[Drawing 12] It is flow drawing showing the example of the data about a retrieval instruction. 

[Drawing 13] It is flow drawing showing the processing to an insertion instruction. 

[Drawing 14] It is flow drawing showing the example of the data about an insertion instruction. 

[Drawing 15] It is flow drawing showing the processing to a deletion instruction. 

[Drawing 16] It is a block diagram showing the configuration of a deletion condition managed table. 

[Drawing 17] It is the example of a virtual table record deletion instruction. 

[Drawing 18] It is flow drawing showing the processing to an updating instruction. 

[Drawing 19] It is the block diagram showing the example of the renewal instruction of a virtual table 

record. 

[Drawing 20] It is drawing showing the example of a configuration of the application with which application 
uses the instruction conversion program which changes the target data by assignment at the time of 
activation. 

[Description of Notations] 

201 — Application program 202 — An instruction conversion program, 203 — Virtual table definition file, 
204 — A virtual table setting program, 205 — Database management equipment, 206 — A data base, 207 
— Access interface 208 — A virtual table definition information table, 1000 — Instruction reception 
section, 1001 — The SQL generation section, 1002 — The virtual table column name processing section 
for retrieval, 1003 — The virtual table record retrieval condition processing section, 1004 — The table 
name for retrieval, and the column name decision section, 1005 — The table connection condition 
generation section, 1006 — Virtual table record division processing section 1007 [ — Deletion adjustment 
guarantee section, ] — The insertion adjustment check section, 1008 — The virtual table record condition 
division processing section, 1009 1010 — The SQL instruction issue section, 1011 — Retrieval result 
processing section, 1012 — The virtual table for retrieval, 1013 — The column name Management 
Department, 1014 — Inserted-record information management table, 1015 — A virtual table definition 



information table, 1016 — Virtual table definition information reading section 1017 [ — Instruction 
conversion program. ] — A virtual table definition file, 1018 — A data base access interface, 1019 
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PRIOR ART 



[Description of the Prior Art] The data of a data base is stored in the logical schema section and the live- 
data section on a hard disk drive unit, and DBMS which offers the development environment of database 
system will mainly be called the desktop mold DBMS from actuation of data on PC among the database 
management systems (it omits Following DBMS) which consist of database managers which operate data 
from keyboard equipment and a mouse. The desktop mold DBMS is equipped with the help system 
explaining the method and function of the use. There is a help system which can search with various 
means the help document which is created beforehand and stored on the hard disk drive unit as a well- 
known example about this help system. There are category retrieval, retrieval by keyword, a full-text 
search, a hyperlink, etc. in a retrieval means. Moreover, there is a function of "a help of condition 
dependence" which offers the interface jumped in the help document which corresponds according to the 
use condition of application. 

[0003] The configuration of this conventional desktop mold DBMS and a help system is shown in drawing 
1. 

[0004] The help system in conventional DBMS is beforehand stored on the hard disk drive unit 106 by 
making the theory of a data base, and all the explanation documents of the immobilization about the 
function of DBMS into the help document 111, and displays a help document for the help document 
retrieval program 112 which searches the corresponding help document, and the help document 111 which 
it is as a result of retrieval on a display unit 100 by ejection and the help document display program 115 
from a hard disk drive unit 106. The help system which offers a means to search like this well-known 
example to the help document which the DBMS vendor prepared beforehand will be called a static help 
system. 

[0005] If "association" is searched as a keyword as an example of a static help system, in case it joins 
together for two or more relation first as a retrieval result of a help system, the help document which 
shows that there are internal linkage and an outer join as a class of association will be displayed. Then, it 
changes on the screen described in drawing 2 , and it is called "internal linkage that the joint field of two 
relation is completely equal. The help document of the contents of immobilization [ and ] that an outer join 
shows that the record set with which the joint field corresponds is extracted from the record of one 
relation of all and another relation" is displayed. And as a still more detailed help document, when 
combining an order-received table and a customer table, the help document which explains the difference 
between an outer join and internal linkage using the specific example of immobilization may be displayed. 
[0006] When "reference adjustment" is searched as a keyword as another example of a static help system, 
even if it performs registration and deletion of a record, it is a function to maintain the relation cypripedium 
between tables in-reference adjustment" 

"In order to realize reference adjustment, there are a thing of the level by declaration reference 
adjustment and a thing of the level by chain deletion / renewal of a chain. If it is with chain deletion / 
renewal of a chain and reference adjustment is realized, in declaration reference adjustment, it will become 
possible to perform the deletion actuation and update operation which cannot be performed. If a record is 
deleted or the value of the major key of the main table is changed, the contents of the association table 
will be changed and it will become possible to maintain reference adjustment " 
The help document of the contents of the said immobilization is displayed. 

[0007] The static help system is realized using the help document retrieval program 112 and the help 
document display program 115 which an operating system generally offers. By storing the explanation 



document of application propers, such as DBMS and a spreadsheet, as a help document 111, the help 
system which performs a symbol description peculiar to application is realized. Creation of the help 
document in a static help system describes the tag and document which generally express the link and 
structure of a proper with a help system by RTF (Rich Text Format) etc., and is created by compiling with 
a help compiler. 

[0008] In order to realize the development and actuation which a user means as another gestalt of a well- 
known example, there is a guidance device in which a suitable setup of the property of DBMS etc. is 
guided. This type of guidance device will be called a wizard. When a user wants to perform 02 and joint 
actuation of the "order-received" table 7a "customer" table seven a03 so that it may be shown in drawing 
7 A as a wizard's example, there are some which choose association for which a screen will change to 
drawing 7 B and a user will ask it from three alternative if a mouse is double-clicked where connection 
seven a01 is chosen with the pointer of a mouse. This type of WIZADO is mounted independently with the 
static help system which an operating system offers. Unlike a static help system, a wizard does not only 
search / display the help document for which immobilization was prepared. "An order received" which is 
seven b01 described in drawing 7 B and the table name which the user defined like seven b03, and the 
"customer" who are seven b02 and the table name which the user defined like seven b04 may be 
extracted from the logical schema section 107, and it may be inserting and displaying into a document. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, since a data base application developer can perform coding 
which was conscious only of the actuation to one table supposed by the configuration file definition, 
without being conscious of the complicated structure of data base table substance, according to this 
invention, he has the effect of data base application man day reduction. 

[0079] Moreover, since no necessity for modification of the code of a program or recompilation is and it 
can respond only by Make Changes of data-base access a configuration file also when semantic 
attachment within the definition of data-base table substance and the application of the column data of a 
record changed into it, since the name with which a definition was supposed is used into the data-base 
access a configuration file of the program exterior by the column name for actuation in a program code, 
the effect of maintenance-cost reduction is. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The data access in the alias name which carried out the virtual 
table of the train name of a real table by performing the view definition of a data base with the above- 
mentioned conventional technology is possible. 

[0011] However, in the data base application system which refers to one data base (307) from two or more 
applications like especially drawing 3 , when the form where an instruction is transmitted to a direct data 
base access interface (304,305,306) from an application program (301,302,303) is taken, the code of the 
application with which others are not changed, or the schema definition of a data base will be affected in 
the case of one or more application program modification. 

[0012] When the code of application was changed, there is the necessity for recompilation, and big cost 
had to start, and it had to carry out by the application program having requested from the database 
manager modification of the data base schema definition including modification of a view definition of a 
database management system which is needed in the cases, such as an escape of a data base table, and 
modification within the application of the column data of a record the significance [ modification ] is given, 
and there was a problem that big cost started. 

[0013] Moreover, when the SELECT sentence which defines a view includes the conditions of 
"association", Update operation only receives the train of Key-Preserved Table. The possibility of, Only 
when only one Key-Preserved Table exists in a view, deletion actuation The possibility of, Insertion 
actuation is possible only to the train of Key-Preserved Table. Although the real table with which each 
actuation is reflected has a limit of being one and a data base application developer can code in the 
reference actuation to a view, without being conscious of the structure of a real table when performing 
each actuation of updating, deletion, and insertion In each actuation of updating, deletion, and insertion, 
coating which was conscious of the structure of a real table had to be performed, and there was a problem 
that the consistency of actuation was missing. 

[0014] This invention abolishes the necessity that he is conscious of the structure of a table also when 
performing updating and deletion / insertion actuation of a record at the time of application development. 
Reference actuation, It aims at giving consistency to the interface of updating and deletion / insertion 
actuation. Modification of the column data of the record furthermore used within application, It aims at 
abolishing the necessity for modification of the definition information in a database management system, 
and abolishing the necessity for code modification and recompilation of an application program in the case 
of modification and an escape of a table structure in the cases, such as modification column data gives the 
significance [ modification ]. 
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MEANS 



[Means for Solving the Problem] Since the above-mentioned technical problem is solved and the purpose 
of this invention is attained, the following means can be considered. A data base equipped with two or 
more real tables which are the sets of a real record which have one or more kinds of real column data, A 
database management means to acquire or change real column data of this data base, In a data base 
access system which consists of an access-control means to control acquisition or modification actuation 
of this real column data of said database management means, corresponding to a given SQL sentence 
Virtual table definition information which associates some real column data of one or more real tables of 
this data base as each virtual table column data of one virtual table, Virtual table operating instructions 
which acquire or change this virtual table column data are considered as an input By generating one or 
more SQL sentences which operate it to real column data of one or more real tables of this data base, and 
giving this SQL sentence to this access-control means Acquisition or modification of real column data is 
operated. A result of acquisition of this real column data, or modification It is attained by offering a data 
base access system characterized by having the data-base-manipulation instruction transform-processing 
program outputted as acquisition or a modification result of virtual table column data. 

[0016] Namely, this invention is set to data base application system using a relational database like drawing 
4 . A data base application program using data stored in a relational database (401,402,403), Between data 
base access interface programs (404,405,406) which offer access in an SQL sentence to a Relational 
Database Management System, one or more tables of a relational database A virtual table column name 
and table column name contrast information on a configuration of a virtual table definition information table 
(604) shown in drawing 6 acquired from 502 of a configuration of being shown in virtual table definition file 
(409,411,413) drawing 5 (501) of the program exterior (601) And it changes into a virtual table based on a 
virtual table definition information table (414,415,416) which consists of joint column name set information 
(602) on a table, and record unique nature guarantee column name set information (603) in a table acquired 
from (503). Retrieval to this virtual table from an application program (401,402,403), Reflect a result of this 
actuation of insertion, modification, and an input of operating instructions of deletion to this virtual table. 
By changing into one or more SQL sentences which operate it to one or more tables, and publishing a 
generated SQL sentence to a data base access interface program (404,405,406) An instruction conversion 
program (408,410,412) which supposes a table structure as a virtual table to an application program 
(401 ,402,403) is arranged. 

[0017] An instruction conversion program (408,410,412) receives virtual table record retrieval operating 
instructions. A virtual table column name train for retrieval, and information stored in a virtual table 
definition information table (414,415,416) from an input of retrieval conditions, From a virtual table column 
name which appears in input, a table name made applicable to retrieval is solved. A virtual table column 
name train for retrieval of an input, and a virtual table column name which appears in a retrieval condition 
It changes into a column name of a table. From virtual table definition information and a table name for 
retrieval A virtual table column name train for retrieval which generated a table connection condition and 
was changed into a column name of a table, Retrieval conditions changed into a column name of a table, a 
table name made applicable to retrieval, A retrieval instruction which generated a SELECT sentence of 
SQL and was generated from a table connection condition using a data base access interface of a 
relational database is published, and a column name of this retrieval result is changed and returned to a 
virtual table column name. 

[0018] As opposed to virtual table record insertion operating instructions Moreover, information on a 



virtual table definition information table. From an input of inserted-record information which consists of a 
virtual table column name and a pair of train of column data Divide this inserted-record information per 
table for each insertion, and each virtual table column name of this table unit inserted record is changed 
into a column name of a table. To a table which serves as a candidate of each insertion contrast, generate 
a SELECT sentence of SQL of an adjustment check and adjustment after virtual table record insertion is 
checked. When adjustment is maintained, an INSERT sentence of SQL which generated an INSERT 
sentence of SQL for every table, and was generated using a data base access interface of this relational 
database is published. 

[0019] Moreover, a DELETE sentence of SQL which generated deletion conditions which can guarantee 
data consistency after deletion to be virtual table definition information from an input of deletion conditions 
about all groups of a table which constitutes a virtual table to virtual table record deletion operating 
instructions, generated a DELETE sentence of SQL for every table based on enumerated deletion 
conditions, and was generated using a data base access interface of this relational database is published. 
[0020] Moreover, virtual table update record information which consists of a group of virtual table definition 
information, a virtual table column name, and virtual table column data to a virtual table record update 
operation instruction, Virtual table record retrieval actuation which makes all virtual table column names a 
virtual table all column name for retrieval, and makes updating conditions as a retrieval condition input from 
updating conditions is performed. Virtual table column data of virtual table update record information 
replaces data of a virtual table column contained in virtual table update record information on a retrieval 
result virtual table record, and said virtual table record insertion actuation is performed by considering this 
after [ substitute ] retrieval result virtual table record as an input. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details. 
[0022] Drawing 1 is the block diagram of the data base application system which applied this invention, 
drawing 2 is flow drawing showing the flow of the whole processing to the instruction from an application 
program, drawing 6 is the block diagram of a virtual table definition file, drawing 7 is one example of the 
table format of the data base made applicable [ target ] to actuation, and drawing 8 is one example of the 
virtual table definition file which constitutes a virtual table for the table format of drawing 7 . 
[0023] In drawing 1 , a server machine (115) consists of CPU (102), a keyboard (103), external storage 
(104), a communication device (105), main storage (107), and a bus (106), stores a relational database 
(RDB) (120) in external storage (104), and loads and performs a Relational Database Management System 
(RDBMS) (122) on main storage (107). 

[0024] Moreover, a client machine (116) consists of CPU (109), a keyboard (111), external storage (110), a 
communication device (108), main storage (114), and a bus (113), stores a virtual table definition file (121) 
on external storage (110), and loads and performs a data base application program (AP), (117), an 
instruction conversion program (123), and a virtual table setting program (119) on main storage (114). An 
instruction conversion program (123) reads the information on a virtual table definition file (121) into a 
virtual table definition information table (118) from external storage (110). 

[0025] Virtual table definition information is stored in the virtual table definition information table (604) 
which has the structure shown by drawing 6 from the virtual table definition file (501) of a configuration of 
that drawing 5 shows. "The virtual table column name and table column name contrast information, and 
table joint column name set information (502)" on a virtual table definition file (501) are stored also in the 
joint column name information (602) on a table, when it stores in the virtual table column name and table 
column name contrast information (601) on a virtual table definition information table (604) and the column 
name of two or more tables is equivalent to one virtual table column name. Moreover (501) stores the 
record unique nature guarantee column name set information (503) in a table in the record unique nature 
guarantee column name set information (603) in a table on a virtual table definition information table (604). 
[0026] In drawing 2 , an instruction conversion program (202) reads into a virtual table definition 
information table (208) the information on the virtual table definition file (203) beforehand created using the 
virtual table setting program (204). If AP (201) publishes an instruction of retrieval actuation of a virtual 
table record, insertion actuation, deletion actuation, or update operation to an instruction conversion 
program (202) Based on this virtual table definition information, these virtual table record operating 
instructions The SELECT sentence of one or more SQL, Or it changes into the combination of an INSERT 
sentence or a DELETE sentence, publishes to the access interface (207) of the target relational database, 



and is operated to RDB (206) through RDBMS (205). 

[0027] The processing to which an instruction conversion program (202) performs hereafter the table 
format shown in drawing 7 to retrieval of a virtual table record, insertion, deletion, and an updating 
instruction for an example is explained. 

[0028] Drawing 8 (801) is the example of the virtual table definition file for constituting a virtual table V 
(704) from a table A (701), a table B (702), and a table C (703), and drawing 9 (704) is a virtual table 
definition information table which reads and generates a virtual table definition file (801). 
[0029] Drawing 10 is the block diagram of an instruction conversion program. The case where the virtual 
table column name train (1201) for retrieval and virtual table record retrieval conditions (1202) are 
hereafter published for the virtual table record retrieval instruction (1200) shown in drawing 12 as an input 
to the motion to virtual table record retrieval processing instruction of instruction conversion program 
instruction-conversion program (1020) for the virtual table V (704) is made into an example, and it explains. 

[0030] Drawing 1 1 is flow drawing showing the processing to a retrieval instruction. In (step 1 100), the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1101), the instruction reception 
section (1100) receives the input of the virtual table column name train (1201) for retrieval, and virtual 
table record retrieval conditions (1202) as a retrieval instruction. 

[0031] At (step 1102), the virtual table column name train (1201) for retrieval received at (step 1101) is 
passed to the virtual table column name processing section (1002) for retrieval, and virtual table record 
retrieval conditions (1202) are passed to the retrieval condition processing section (1003), respectively. 
The virtual table column name processing section (1002) for retrieval and the retrieval condition processing 
section (1003) register into the column name Management Department (1012) for retrieval the virtual table 
column name which appears during each input here. The virtual table column name registered in the input 
of (1200) here registers all the appearance virtual table column names that are the passages of (1203), and 
control moves from it to the SQL generation section (1001) immediately after the end. 
[0032] At (step 1103), the SQL generation section (1001) requests solution of the table name for retrieval 
from the table name for retrieval, and the column name decision section (1004). In (step 1103), it is decided 
in the input of (1200) that it will be the table (1204) which serves as a candidate for retrieval from (1204). 
[0033] At (step 1104), the SQL generation section calls the virtual table column name processing section 
(1002) for retrieval, and the virtual table record retrieval condition processing section (1003), and acquires 
the column name train for retrieval and retrieval conditions after column name conversion. At this time, the 
virtual table column name processing section (1002) for retrieval and the virtual table record retrieval 
condition processing section (1003) call the table name for retrieval, and the column name decision section 

(1004) , acquire the table name made applicable to retrieval, and change a column name. It is made for the 
column name of a retrieval result to turn into a virtual table column name about the column name for 
retrieval here by surrounding with a double quotation mark after each column name for retrieval, the input 
of (1200) — receiving — each of (1206) — the output of the column name (1207) for retrieval and retrieval 
conditions (1208) is obtained. 

[0034] At (step 1105), the SQL generation section calls the table connection condition generation section 

(1005) , and acquires the connection condition about the table used as the candidate for retrieval. In the 
table connection condition generation section (1005), the table name for retrieval is acquired from the 
table name for retrieval, and the column name decision section (1004), and a table connection condition is 
generated based on the table joint column name information on a virtual table definition information table 
(1015). (1209) will be generated to the input of (1200). 

[0035] At (step 1106), the SELECT sentence of SQL is generated based on the table name for retrieval 
generated at (step 1103), the column name for retrieval generated at (step 1104), retrieval conditions, and 
the table connection condition generated at (step 1105). To the input of (1200), if (1210), it is generated. 
[0036] At (step 1107), the SQL sentence generated in the SQL instruction generation section (1001) in the 
SQL instruction issue section (1010) is published to a data base access interface (1018). At (step 1108), it 
changes into the format which uses a retrieval result with application again in the retrieval result 
processing section (1011). 

[0037] Next, the case where a virtual table column name (1401) and virtual table column data (1402) are 
published for the virtual table record insertion instruction (1400) shown in drawing 14 as an input to the 



motion to virtual table record insertion processing instruction of instruction conversion program 
instruction-conversion program (1020) for the virtual table V (704) is made into an example, and it explains. 

[0038] Drawing 13 is flow drawing showing the processing to an insertion instruction. In (step 1300), the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1301), the instruction reception 
section (1100) receives the input of the virtual table record insertion instruction (1400) which serves as a 
virtual table column name (1401) from virtual table column data (1402) as an insertion instruction. 
[0039] At (step 1302), in the virtual table record division processing section (1006), a virtual table record is 
divided for every table corresponding to each column, and it registers with an inserted-record information 
management table (1013). 

[0040] When a virtual table record insertion instruction (1400) is an input here, it becomes as shown in 
(1406) and they are the portion (1403) corresponding to Table A, a portion (1404) corresponding to Table 
B, and a portion (1405) corresponding to Table C, respectively. It sets up that it is unsettled about Table A, 
Table B, and Table C here. 

[0041] A transaction is started at (step 1303). This is because virtual table record insertion actuation is 
offered as one actuation to the exterior of an instruction conversion program to consisting of one or more 
data variation orders on SQL level, so it is necessary to consider all data base modification processings in 
an instruction conversion program as one ATOMIKKU actuation in all. 

[0042] At (step 1304), it investigates whether there is any table which is a candidate for data insertion and 
is not processed yet with reference to the inserted-record information management table (1013) in the 
insertion adjustment check section (1007). In the example of drawing 1 4 , since Table A, Table B, and Table 
C are unsettled, it is YES. 

[0043] At (step 1305), it is a table for insertion, and one unsettled table is chosen and it is referred to as 
T. In the example of drawing 14 , it is arbitrary and Table A is set to T. At (step 1306), it inspects whether 
the record unique nature guarantee column in a table is shown in the table chosen at (step 1305) with 
reference to a virtual table definition information table. On the table A of an example, since ID column is a 
unique nature guarantee column, it is set to YES here. 

[0044] It searches with (step 1309) whether the unique nature guarantee column of T exists in the 
inserted-record information about T altogether. In an example, the unique nature guarantee column of A is 
only ID, will exist altogether in the inserted-record information (1403) about A, and serves as YES. Since it 
becomes impossible to offer the adjustment guarantee at the time of inserting when it does not exist, the 
roll back of the transaction is carried out (step 1314), and it ends. 

[0045] It searches with (step 1310) whether the data of the unique nature guarantee column of the 
inserted-record information about T and the record of equivalence exist At this time, SQL used for 
inspection is a SELECT sentence with the conditional expression with which only the number of columns 
connected the conditional expression of the [column name = column data] of inserted-record information 
on AND conditions, and let the columns for retrieval be all columns. In the case of the example in drawing 
14 , checking SQL is set to (1407). 

[0046] Since a retrieval result serves as a record whose number may not have been zero here, a record 
may be inserted (step 1307). Inserted-record information is compared with the record of a result searched 
with (step 1312) in (step 1311). Since it means that a mismatch occurs when it differs, the roll back of the 
transaction is carried out (step 1314), and it ends. When equivalent, it means that the same record already 
exists and it is not necessary to insert a record. 

[0047] Since the record and inserted-record information on the result searched with the example are 
equivalent, it turns out that it is not necessary to insert a record in Table A. At (step 1308), T is set as a 
processing settled. It carries out about Table B and Table C like the following. Consequently, about Table 
B, 1409 and the SQL sentence of 1410 are generated about 1408 and Table C. After processing of Table B 
and Table C is completed, in branching of (step 1304), it is set to NO, and it commits (step 1313) and a 
transaction is ended. 

[0048] Next, the case where the virtual table record deletion instruction (1700) shown in drawing 1 7 is 
published as a virtual table record deletion condition input to the motion to the virtual table record deletion 
instruction of instruction conversion program instruction-conversion program (1020) for the virtual table V 
(704) is made into an example, and it explains. 



[0049] Drawing 15 is flow drawing showing the processing to a deletion instruction. In (step 1500), the 
virtual table definition information reading section (1016) reads a virtual table definition file (1017), and 
stores it in a virtual table definition information table (1015). At (step 1522), the instruction reception 
section (1100) receives the input of virtual table record deletion conditions as a virtual table record 
deletion instruction. In the example of drawing 1 7 , (1700) is considered as a virtual table record deletion 
condition input. 

[0050] At (step 1501), it divides for every table related in the virtual table record deletion conditions of an 
input in the virtual table record condition processing section (1008), and stores in a deletion condition 
information management table (1014). A deletion condition managed table (1014) consists of a deletion 
condition table (1600) with NxN structure, and a root flag table (1601) with 1xN structure here, when the 
number of tables contained in a virtual table is set to N, as shown in drawing 16 . 

[0051] In (step 1501), the conditions which divided the virtual table record deletion conditions of an input 
for every table are stored in the location of (T, T) of a deletion condition table (1600), when a 
corresponding table is set to T, respectively. A root flag table (1601) is initialized at OFF. (1701) shows the 
contents of the deletion condition table (1600) in a termination (step 1501) time to the input of (1700), and 
(1 704) shows the contents of the root flag table. 

[0052] A transaction is started at (step 1521). This is because virtual table record deletion actuation is 
offered as one actuation to the exterior of an instruction conversion program to consisting of one or more 
data variation orders on SQL level, so it is necessary to consider all data base modification processings in 
an instruction conversion program as one ATOMIKKU actuation in all. 

[0053] At (step 1502), it inspects whether the table on which the element with which a root flag table 
(1601) corresponds serves as OFF exists. When it does not exist, it progresses to (step 1509). At (step 
1503), a root flag chooses one of the arbitration from the tables of OFF, considers as the root, and sets 
the element of a corresponding root flag table (1601) to ON. Moreover, a current flag table is initialized at 
OFF. 

[0054] At (step 1504), deletion conditions get down from close to the column with which the line 
corresponding to the root table of a deletion condition table (1600) corresponds, and it inspects whether 
the table whose current flag is OFF exists. It inspects whether the table on which conditions are not in 
close exists in the column with which one is chosen from them and current ** and a current flag are set 
when it exists (step 1505), and it is the candidate for joint of KARENTO, and the line corresponding to the 
root of a deletion condition table (1600) corresponds (step 1506). 

[0055] When it does not exist (step 1504). When it exists, the table of the corresponding arbitration is set 
as a join, a search which makes the joint column of KARENTO and a join the train for retrieval a condition 
[ the (current ** root) of a deletion condition table (1600) ] is performed (step 1508), and it inspects 
whether a retrieval result exists (step 1519). When it does not exist, the roll back of the transaction is 
carried out (step 1520), and it ends. 

[0056] When it exists, about a retrieval result record, the number of duplications is counted, respectively 
(step 1518), retrieval which makes retrieval conditions that with which only the number of record columns 
combined the conditions of "column name = column data" format by AND association based on the 
retrieval result record, and uses the column for retrieval as all columns is performed about each record, 
and the number of hits is counted (step 1517). 

[0057] It inspects whether the record the number of duplications computed at (step 1518) here and whose 
number of hits called for at (step 1517) correspond exists (step 1515). When it does not exist, a deletion 
impossible flag is set as the join of a deletion condition table (1600), and the root (step 1516), and it 
progresses to (step 1506). When it exists, the conditions which generated the conditions with which only 
the number of record columns combined the conditions of "column name = column data" format by AND 
association about each record in agreement, and combined the each generated conditions by OR 
association are stored in (the join and the root) of a deletion condition table (1600) (step 1514), and it 
progresses to (step 1 506). 

[0058] (1702) is the contents of the deletion condition table constituted to the input of (1700) here. 
Moreover (1705), they are the contents of the root flag table in the time of (1702) being constituted. In 
(step 1502), when the table of OFF of the value of a root flag table does not exist conditional expression 
of each line is published about each train of a deletion condition table (1600) to the table which joins 
together and corresponds by AND association (1513). 



[0059] It is not operated about the table on which the deletion impossible flag is set up or close one is not 
[ conditions ] in the train to which a deletion condition table corresponds here (step 1512). (1703) is 
conditions of the deletion to each table generated to the input of (1700) here. It commits (step 1510) and a 
transaction is ended in the place which processing of all tables finished. 

[0060] Next, the motion to the virtual table record update process instruction of an instruction conversion 
program is explained. 

[0061] Drawing 18 is flow drawing showing the processing to an updating instruction, and drawing 19 is the 
example of the renewal instruction of a virtual table record. The virtual table definition information reading 
section (1016) reads a virtual table definition file (1017), and stores it in a virtual table definition 
information table (1015) (step 1800). The instruction reception section (1100) receives the input of the 
renewal instruction (1900) of a virtual table record which serves as a virtual table column name (1901) and 
virtual table column data (1902) from the renewal conditions (1903) of a virtual table record as an updating 
instruction (step 1801). 

[0062] A transaction is started at (step 1810). This is because virtual table record update operation 
provides as one actuation to the exterior of an instruction conversion program to consisting of one or 
more data variation orders, so it needs to consider all data base modification processings in an instruction 
conversion program as one ATOMIKKU actuation in all on SQL level. 

[0063] At (step 1802), all virtual table column names are specified as a virtual table record retrieval 
condition input as the renewal conditions of a virtual table record, and a virtual table column name for 
retrieval, and virtual table record retrieval processing is performed. A retrieval result virtual table record 
inspects one or more affairs of a certain thing (step 1803), as having no updating object record, in the case 
of zero affair, the roll back of the transaction is carried out (step 1808), and it is completed. 
[0064] When a retrieval result exists, virtual table record deletion is performed as a virtual table record 
deletion condition input (step 1804). At (step 1805), it inspects whether a retrieval result set at (step 1802) 
is empty. When it is empty, it commits (step 1809) and a transaction is ended. 

[0065] When it is not empty, the column data corresponding to the column name included in ejection and 
virtual table update record information in one of the arbitration is changed into the column data of virtual 
table update record information (step 1806), and virtual table record insertion actuation is performed as a 
virtual table record which inserts the changed virtual table record (step 1807), and it progresses to (step 
1805). 

[0066] According to the above-mentioned example, it is effective in becoming possible to change, without 
the executor of application changing the definition of a database management system for the object table 
of application. 

[0067] In the above-mentioned example, the specification method of the target virtual table [ conversion 
program / instruction ] can consider the following methods. 

[0068] Drawing 20 is the example of a configuration of the application with which application changes the 
target data at the assignment at the time of activation and which uses an instruction conversion program. 
External storage (2003) stores the execution file (2004) of the application which uses an instruction 
conversion program, a merchandise management virtual table definition file (2005), and a customer 
management virtual table definition file (2006). 

[0069] When a goods data base application activation means (2001) is performed, (2004) is loaded to main 
storage (2007), stores the information on a merchandise management virtual table definition file (2005) in a 
merchandise management virtual table definition information table (2010), and becomes the goods data 
base application (2008) which operates a goods data control data base (2012). 

[0070] When a customer database application activation means (2002) is performed, (2004) is loaded to 
main storage (2007), stores the information on a customer management virtual table definition file (2006) in 
a customer management virtual table definition information table (2011), and becomes the customer 
database application (2009) which operates a customer data control data base (2013). 
[0071] In the above-mentioned example, it becomes possible for an application program to be able to 
change the target virtual table with an easy means to specify a definition file name at the time of starting, 
for example, to use the same application program of logic as another application like the goods data base 
application of the above-mentioned example, and customer database application. 

[0072] Moreover, when [ this ] the virtual table operating instructions in the above-mentioned example 
may be SQL to a virtual table, the inside of the FROM phrase of a SELECT sentence and a DELETE 



sentence and the INTO phrase of an INSERT sentence serves as a virtual table name. 

[0073] In this example, even when SQL functor is extended, the effect by the virtual table can be realized. 

[0074] For example, the example of the following escapes can be considered. 

[0075] a SELECT news number, F1 (news, the 'report . text', 'report [the text {"Hitachi"}] 1 ), and price 
FROM news table WHERE F — F1 and F2 are extended syntax 2 (news, 'report [the text {"Hitachi"}]') IS 
TRUE here. 

[0076] In this case, the virtual table column name for retrieval in a previous example corresponds to 
NewsNo and F1(News, the 'report . text', 'report [the text {"Hitachi"}]') VALUE, virtual table record 
retrieval conditions correspond to F2(News, 'report [the text {"Hitachi"}]') IS TRUE, and the FROM phrase 
corresponding to the real table for retrieval and a connection condition are generated. 
[0077] An output is SELECT NewsMaster.NewsNo [ which is as follows ], F1 (NewsMaster.News. 'the 
report . text', 'report [the text {"Hitachi"}]'), News Price.PriceFROM NewsMaster, and NewsPriceWHERE 
F2 (NewsMaster.News, 'report [the text {"Hitachi"}]') ISTRUE AND 
NewsMaster.NewsNo=NewsPrice.NewsNo. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the data base application system which applied this invention. 
[Drawing 2] It is flow drawing showing the flow of the whole processing to the instruction from an 
application program. 

[Drawing 3] It is the block diagram of the data base application system which refers to one data base from 
two or more applications. 

[Drawing 4] It is the block diagram of the data base application system which applied this invention which 

refers to one data base from two or more applications. 

[Drawing 5] It is the block diagram of a virtual table definition file. 

[Drawing 6] It is the block diagram of a virtual table definition information table. 

[Drawing 7] It is table format drawing of the data base used as a candidate for actuation with the gestalt of 
operation. 

[Drawing 8] It is drawing showing one example of the virtual table definition file which constitutes a virtual 
table for the table format of drawing 7 . 

[Drawing 9] It is drawing showing the virtual table definition information table which reads and generates 
the virtual table definition file of drawing 8 . 

[Drawing 10] It is the block diagram showing the configuration of an instruction conversion program. 

[Drawing 11] It is flow drawing showing the processing to a retrieval instruction. 

[Drawing 12] It is flow drawing showing the example of the data about a retrieval instruction. 

[Drawing 13] It is flow drawing showing the processing to an insertion instruction. 

[Drawing 14] It is flow drawing showing the example of the data about an insertion instruction. 

[Drawing 15] It is flow drawing showing the processing to a deletion instruction. 

[Drawing 16] It is a block diagram showing the configuration of a deletion condition managed table. 

[Drawing 17] It is the example of a virtual table record deletion instruction. 

[Drawing 18] It is flow drawing showing the processing to an updating instruction. 

[Drawing 19] It is the block diagram showing the example of the renewal instruction of a virtual table 

record. 

[Drawing 20] It is drawing showing the example of a configuration of the application with which application 
uses the instruction conversion program which changes the target data by assignment at the time of 
activation. 

[Description of Notations] 

201 — Application program 202 — An instruction conversion program, 203 — Virtual table definition file, 
204 — A virtual table setting program, 205 — Database management equipment, 206 — A data base, 207 
— Access interface 208 — A virtual table definition information table, 1000 — Instruction reception 
section, 1001 — The SQL generation section, 1002 — The virtual table column name processing section 
for retrieval, 1003 — The virtual table record retrieval condition processing section, 1004 — The table 
name for retrieval, and the column name decision section, 1005 — The table connection condition 
generation section, 1006 — Virtual table record division processing section 1007 [ — Deletion adjustment 
guarantee section, ] — The insertion adjustment check section, 1008 — The virtual table record condition 
division processing section, 1009 1010 — The SQL instruction issue section, 1011 — Retrieval result 
processing section, 1012 — The virtual table for retrieval, 1013 — The column name Management 
Department, 1014 — Inserted-record information management table, 1015 — A virtual table definition 



information table, 1016 — Virtual table definition information reading section 1017 [ — Instruction 
conversion program. ] — A virtual table definition file, 1018 — A data base access interface, 1019 



[Translation done.] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



\n FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




